[dddMmisjtimlso s SBOL S Odzd™ d &OECd t
1 sotsmMdedtemMSd?2 ctsmkzH OteMmise j dade 2 Isj - dz
edBdtemMC ) GlsHj def G j dgtizemmd 2 S 52

0 C OH jltB WOk S
t sMmhd2MEOw OCOHJjRBIWY t OCjlsdz" = d ¢ tcl
[iNegdtdod dovcofhguhHosd ™ ¢ tsc dzO" | dzd

ANjJHJjtoOdz detsj] ctsfikzH OtefMmise j dadetsj € OL j dzdats
EytcjyHjdzed] or Mh jets tsBtcOL 59 Odzd
1 sosMmMdedtemMSts] or Mhjj otj dedetsj € tsd3C

1Louvsd Yt ff3zfrirvfeuv? [aftL19

s ur 3
XVIINl gt fearRBYsS [ B -q W YRY[[ S B
s{1Aartrl ARR

G. | botsipPB@fct)fdze .20 1
U ts i

[ SARR:
semy A RrRY[LEsRE Pt JArwu3 1 3t lf3zfrid
Ty {1ode1 Juuv? semy LI RrRY[HHSRM 1t [Aruwue]]l R

CsdfLarc, VURULPLVIST?PYI LT OV RE, 1 02RUG [STUT

1 setsmMde Jtem &
2017



vrs 62+623] (063)
l1s 72w431

1 34

6
4

1 J40EzC 0O 1 tesd3 h dzj dzdzts friddeXWIH|[1 BfrigjtddsiiFn d 2 M ¢ 52
dZzO Iz Ysdpts dzd W4 ME 5?2 CtsdeW Jtej dzydd: o 4 Is.
tcj HOCyYydd 2 wirtse =fdejddeit.1 | ®DH 201

ISBN 978-5-778232174

U s d3- 335:M

ISBN 978-5-778232204

it JHOC B I[IsBARO:

dIsOf ddz,] .H.Jls. dz.Is,J ~fdasEifsicifiugdnS(dd 4 tesyd
ftesd3” h dzj)dzdzts yls d

ststetsB § 2 dzd.C safp. @i [ f ey jSif @Edzsmls

sj rdesdzsedyi MSdmas ftelsyj Minse d fsdL ot
] Oted yS ddz IH.lIs. dz. ¢, ¢ WfdetssVdiWin mtftdes q(ictsH B S ¢
LOhdIsO tsCtkzy s h j2 Mtoj HT

) 6] HMls Oo dzK\il | fiyjctiztaf) ) d 2 i1 52 dedz@ f fig Cats 2
Csdgl jtoj deydd Mlskhjdsse, OMfdOdsss, disd
Cl1 OkZC O 1 ttsdr M dzj tRRENIs ' [ s jsitedsQED § Ko H s O
fdzd HEE N ddBB Md Cydw o:

Tirdsdzsedud MEdd fsyimmr o fid
TB8iLBYOMdshls! I jteisday doenashy JdM SYdets d L e
11zt dwY, ftodtesHSfdz L se Oded j, L

MmMtej HT .

vrs 62+623] (

ISBN 9785-778232204( v 53 B)s sdzdzj CIsd o7 O lststetse
ISBN 9785-778232174 E 1 cosfmMde6tighe OLMmise j dzdz
Isd mded ud MEd2 Erzde j g



sfoveol [rias{ffrRUTUD

] | HMJ HOIsj &z tee B IsO:

] Istseo 52 H. .lsl .dz. |, fesW j Mhtsts, LO9 jHEZE M2
0] OcOIlstse , ftejLdHj dzls 1 BoatsmMdBdicME sE 5

Iz o jJtemMdlsjIs® (1 1uvL) .

JHMJHOIs] dzd :

C 59, If.tRj.HMj HOIsj dz’ i3 ftej 6 dsdzOdzt dats 2

Oh gipff pezdzdIsj dz' dz" 2 CBdRIIs]ls;

dzm €, d 20Q O Hj. , i3dts g JPlg dzdiStc tf W fflh =i | ;

oW CtEBCOHJABIS [ 01, , d)dzO g dz'd ¢ dz® bh Yy dz'

qBEbO BJUmbquCq g/ 1 61, tclzC tso
Htse Odzed 2 " ;

> Q.
-
O
&
=
=&

T

2 f
SH(J
ftosW j MMste, HJj SIsste 1 dy d
¥ ddzd OdzO) u&O&JhQBGBUWﬁmbG@d
dzls O thr]fr]dG[QiSlthQJ ) 4t oz dortisO , ¢ Iy dzj dz

des pdz} w®dz, dg" 2 Hdtw] Slsmtg dgsfe;c1 1 1R
OH . ¢5. Wz , W@BmmmmsmeBaBHdBle G
56 = M igaRjrysAEsOls § dz' M s6 B ddhisdIlskzIls ©
20 (sdB1RO) ;
tc

@I
@O N
(2
o]

L LO®B Misdlsjdz 4 jdzj eOdz dgsEts Htej S |
Lo @ J1.1. vCOds

& DSPHBIS t o1, AR j f)fidsdlz ydzm 2% .tk

j cOdz desets CEtskzHOteMmise j dzdescts B ¥ HY J Is dzts

JIs

te

ng_ g gon
UT[HQE&
Fg&Ban

dud ME¢s2 d f§teds zOHHasR dsds-~ Cdzd§ d MRG
MEtsects sbrpizf ddf t ¢1) ;
tsdzts § tsdeC o dzd € dz0y O dz! dzd & luvy A
X4 dedz’ = fd dz t'anfr]d?anB? ANdHJBOY
Bdzed € . 1§ . de. s thGgiZhUBdZLFdZJW%-td)FMZA
| Clststc O f ts mOLadde Jol 1 0kzydss qmm

QB“—”W'_UU[HI&g;Q,chw SN O O« o

S I NI H>>ITCc<TCE—~ SO YO - FPIE
§ 2T 7O FR2RZOAFOSF-"IHFOLICHF FSNE

steso (1 RRGI1) .
ydzj dz@ [ e SCBdi3dIs] sO:
dIsOf ddzH I Isy dz, , ftosWj Mihste, COWJHEO ¢ ety
(3] ¢) 14v0;
lEm! Cts9 H.Ys.ldz.,, HisYyJ dzls, LOo jHEENJ2 ¢ O
d i3] zdz' mdz = EmMstcts?2 MkosAso [IsMieg j dadef Qv - € tc,
Cotetej My sH Jj dzls ¢l ;
' wyjdeSsws. 5. dz., oW jmMimste COW jHter cujndz
11LUV;
sdmjdvtiw. 9. dz..,, oW jddnNEOW jiHEBssPRHE 1 dt 1 v
ststetsB J 2 dzdE sy, .. [ . f @b jRfgse,d?2 COW jHtcB?2
stczH Oe (1v) 14U0;

3


http://www.ras.ru/win/db/show_org.asp?P=.oi-2554.ln-ru
http://www.ras.ru/win/db/show_org.asp?P=.oi-2554.ln-ru
http://www.ras.ru/win/db/show_org.asp?P=.oi-2554.ln-ru

ssmisddf wjudujdads [[{ c¢oadO |5°lmf|’]dZ~OBe;
sktedzOj o Hlsl dz, ftosW j Mts LOd3d Misd Isj dz
¢ o O di3ts-apy lSBtGBBdZJ lS(meftEIGE)JdZdIWBUU;

] Oted Y& d dzH . Is.. ldz. ftosW | MES®Y j HIc®8 | HEzi dzx 2 C
f ctsB dzj O3 4<llsdzlscc[c[@§(()mjd‘3q’g1ﬂ¢s1u<.‘1

[ dlseddzyj.O .ydz.}l,. ,ftetsW j Miste ! Cus@gl juy I is@w IsG
d ftod < dzOH dzts 2 1Q13dzisd3q’€c[;

[deS&d2HJIs dz, , LOo jHEENJ2 COWjHES2 <c¢cdols
LftcOodzvehdn vgdMmisjde; ( oR

JdoddH llrdz,, ftesWjmmhtste, L ORI Misdlsjdzr L Os
fddzj omMmEg2Issdzr, , HisYJ dzls § OWSjsHtdds | fy iy =dzH Jdslv |,
1 d Bdtetso MEH]. 283.5dz. 1, oW j mMmtste, c dzOoadz" 2 dzOlz-
L o1, Hij2Mmlse dlsj dz' dzg" 2 ydzj dz ¢ 11 ;
[BEzrBoaM&dAs.qdz.1,. HBSBYJ dzls, L OB Misdlsjdzz L Oo§
1l sdzvC 8. 8. 2., HBYjdels, LOoajHEZEMN2 COWJHT
Hy CSOdz ¢ tedfta qMQPIME DR Isj SO;

it OmMsstcelzjv. . é2., oW j Micte, fjtcor 2 st
H4Odzj dzgC B8 . #6. dz. , H GO ENMWNBEZzdz' IsjIsO dzj sOlsj dz
LO9 jHEZEN 2 COWjHtt?2 ¢c¢!l tocsGdHctsHd dzOd3d € d €
Mma3j dzt dzd € tse . Isp dzb . fosW j Mhsts, 1 d dzj IsOG( ¢
ddzmisdIlskzIls O (Wq’dzq’Ode)) LieOdz MEsets W JjHJ O
ftejLdHjdEsO ( sfmdd 1.1 . ( dz* yd dzO, -y d de'
Ctotetej MYy tsdzH j dzls 1 ¢t ¢1, HIG2Mlsoadlsj dz' dzr 2 ydzj
ydyddzH Oj o .Haels) . ftetsW j Mhtste L O& jj m ldzd yg I ¢ t
IlejdztsWeq’L(c[UQUO[/\) 11UU.

t d HOSC yd sdzdzOwv C sdzdzj 6 d VW fHBjts-tadgd £ jCM Clsdz H 59 C
Ctsde § t6j dzyd2Glregc 1 1 J

bOdzj dzS 5 .1 ., -fitcpHilp HOBfpwY J MMSte
dbsOfddz 1. 1., H.I.d , ftesWj Mhtst

1 OzOc OB dB. H2. ¢. ftesW j MMtsts

e Ctseo ¢. )] . Eyy . .dis .2dz. M, $Hotg UpjOdpls

sOef sody ¢.R., H.1.dz., oW jmmtsts
SstesB 2 dzd C 5. adg.. f . ftomW MMt

sktedzOjo 1.1., H.I.d , oW j Mt

J OtedySddz 1 .1., H.Is.d , ¥ jmMhhtste

[ doddz 1. . H.Is. d , fttsWj it

[ ieCd2 1 .flatsy i .

[BzrsamE d?2 q).r., C.Is. dz. , HEBSYyJ dzls

l sdzv Ctso . ¢. ¢. 8. da HisYJ dals

it OMmlststeczj o 1 R H. Is. dz., ftetsWj Mmtsts
yduddzH Oj 9 ¢. H. Is. dz. ftosWj Mtste



O d&zd € d &zO [ W o g4jtecjJodzO, MmlskHjdzls; Atdd
1l Bdzd S 89 0 mtedMmMisddzO [ d SOl diAs §& &zO, ufigOldad jne
] ZOHdB3dtetseo dy, MiskH ] dzls
| setsmMdediems d2 % slhlzn@dgilshy dRiz zdde j thmdlsj
Gl BoasmMdBedteME, Htc. sOdzO [ Ottt M
¢ dzd € d dzQe-nidil agn.unimail@mail.ru
A s d3d dzO, email Baga.95@mail.ru
1 Iz B dzd € N&.pe@ailkhris95@mail.ru
1 sL H dgv € temailet.ad.13.3@mail.ru

3]
o,

o dzdzts s Oy d

] toetls) fjHmsOodjd tjLbzd Ok’ df
By~ Oded Wd ME dr Mo s Lfiplsly dzditafd i) dzthisdfizssB d 8
d Ods Bdedv, §tsdzkyj dede’ & BOES HISAE  Mpo e vy
oLt o5 dLBjtWjlsMw o BJStetsMj Cldn oD,
J BB "M do Oded W dzj iy d oOdls L O9 jteh s f
5 dzdzd Is j e dzDf S BY tBOBsA@Y Q§bEEGH
bLdBdd & fsyjffits J tshsO ddlsj tsd]
J ed OdzO dz( . v OC dd3 sBtcOL 5d3, ftotsdL o 5t
Fyjdzdzr » Mo OwSts?2 oLt atsds 5B tc B5Ys 9A ua
0 fidsdzis © dzj dats, st MEh jMlse j dzdz 2 tetsls f tetsfc
750 Aw d eo'hj. tiLbkd kO dL djts] dad 2
SBtOL B Ooh dj v Mdsd dBjB530HEs judsss s ¢ dzj i
COL ftcjorhOjls lsojtHMi! dMIBHMG & &GO, 6

o' | Mdtse O

Odzt s dzd 2, Mo OwLC O oL ter atsdy, ddz

S O ==

J

s
d
0]
s

L‘='=.(3_I I <

O o0
u—ﬁ

dz' sdzts?2 ¢ d, ftoj Hils Qo dzw

dd oW MmMdsdmlsJ dJls0Odzdzd
H J  ftc
sO¢dn CERBf sL dIlstso o L A3

h
d dzls j te 3] Is O dzazq
VWistedzd tctso Oded W
zdzed € Odz' dzr d3d Mo ts2 M
Ldzj dzj dels S tsd3f sL dIls©
weodwjlsmw fjtmyfisSls

Iso O], Cslstster dids O dzflzts 23
9 tNb-Alj ZOdeBirf d d fc ik J] dz30 W
dJodes?2, B &ZOGBHOtGY 9oL d3

5


mailto:am.unimail@mail.ru
mailto:gaga.95@mail.ru
mailto:khris95@mail.ru
mailto:s.t.a.s.13.3@mail.ru

ddzls j tod3j Is Odzdzd H dzBSlc B Wy j fi Hzp tefy S toj H j dzj dac
sBtOBBISSCd, Mdpea@ttldgleotfsmazpds,. vOCyJ, 1l
sfdeso dza" 5 Eftetsydw s hddz  dzj d3j dalstsdz o W st
d dzls j to d3j Is O dzdzd NbrAl dp@ftdpisHjlalzr i o MsCts2  Isj B J te
5B dzZOH O Is dzd L € 52 f dzsls dets s & 0] sOC Y J
gL destsis s B ts Mmldf'tssL,0 sdzv j Is ljtsc{d3c|dzwlsJI C sz
Oo d Oy d ts dzdzts 2 d Qo IstsditsB d dz/ dBg 2. tfstadstgz j1  dz jls
i tod d3d dzj dzd J mMzcdMmisr 7 CBfsLdyd?2 Lo tsd
dLHjddy fElsjd MsjHdde dzdWw HBtesEMIssWh j gt

MmOaS Is j todz" | thtse j dedetsmis fna@tsgc{ oLl ats
teOMMdzOd o Odad W By IsOdzdzd y4j M< d = Bdzts ¢ ts iy dzts 2

dzj H sMIsOls 5 Y dzts 2 fesydztsfmls CdzlsOC Istso Misg
or mMsC Ow MectotsMmlis oMmMftesdL @ j HJ dad W f ¢
i oty Is j dz' dets M is ! fsLotdzvE IS Mo Otcd o Ols
SBtcOLtso Odzd j d©53 d dzlsj ted3d Is Odzdzd H dz' - #f taftsthyfdzts j
ZOdzstc OL @3] gz MlstckzC szl [ 7] .

vO0Cdd3 BBKGOL A, yYyjdzoe tOBSIST Wo dzWw dzts !
fsimdzj HEe hdd3 BGlsy dcecdy gdgelsEoh dzdZbdz 8 diss @B
Odz¥ o3d ded W , MsH J o ON d R ddzls j tod3j Is Odzdzd H dz" j
BJCtsmMseckzSIskter d B~ Oddyd MEdms Mots2Mmilse

2. [ OlsjtedOdzr d d3jIssHr dMMmdzj Hiso Odad W

l OBl dMmMMdzj Hise Odzd Mdzsd Misr j C B L
B ssHsd Mo Ot d oLt osdz, MsMmisswhdj L Y
1 d Odzt 3 dedvw BOtEd ¢5), stsdzh d dzO@ € O H 52
yJ dz' fsor h jddw ftotsydesmis dj to& wHzdfP ts L figf dz O
sSBtcOL 59 Odz sdlsOdztso ™ dizd M ZOa OB 1 v l4 d
Motslse j IsMmise j dzdzts . t OmMmistsw dzd | 3 Y HEz i dz
Bt smdzs2 dzr 7 CtBftsLdlstss MsMmisOo ddzs 1 dic
Oizdssdzd s dzOtSd 6r 1, Is ts dd2 @ dAO5 G dsdsusQetstf s Il
HJ Istsda@yded € d3/ .

Jeronarop

B3pLIB‘laTOC BEILICCTBO

—

OT4

CTanpHOEe OCHOBAHKE

tdMmeg -l d30 Mo Ol d oL tc’ o 5dy dsbtafAd tsmdzts?2 dzts

6




1 sdzzyj dzgdzr | Mo OS82 oLter asdz SR sL dIst
skydek o ddzsjtco Odsj50ls jAdgy j s Oldskjtayj 628 § 1
OCkdodL @ydstsMmisO ddzsjtedsj sOdzdzd H dzgsc s Ty dzts W
Odz¢ d3d dzd J 3. [syde fHtosotsH d &NOL &, 2iZ20O1B UsCeO.ls ts
ftcjJ HSlso tcOh jdedWw tCdMmdzj dedw BBOL Yytse, dnrn ¢

RL EYj dzd j BIStesMistezS skztsr f tsdzlz uj dzdz' m
ftcso sH d dzts iy dZzO o" tcjL Odedzr = o {ftosHtSdz dafs
Wictsdzls © o tsdzdz , O o d&zj dzdd tBEKLOL YyO~A, d
B Ctosh dzd W r . RMMdzj Hise Odzd j smizh j islHs &Y dzts

Axiovert 40 MAT W d tedfarl Zeisso tcj  d d3d Mo Jlsdzcets 1 ts¢
o jdzduyjdd?2 s 100 Hts 1000 CwOls.

[ dzw dmMmdzj Hise Odzd W B34 ~ Odzed W4 MSE d A Mo 52
fososHddzsim! duLd3jteddedy o3¢ eslssNplmer@roplsd ¢
402 MVD. [ddytsets dMf sdzr L tso Odzd tsBLOL Y’ dzd
oL ter o 5d3, O IsOCYJ i smdzj Hsf Sdzdzd Isj dz! dzts G
mMemlses d&zv zO 0, 1 1 . L ¢ sz ftesdL o 5H d dzd -
gdmrtsHdzr = ®BOIsjted Odztso , sO¢ d o dpdiintayy tdeeO
McjHdzj 65 L d2OYyYjdzedv dBJCtetslseo jtocHisMIsd o GCO
or {f sdzdzj dz' stcd HBtetsy Cd dL i3] te- &d Az ¢ & tzts & .
tcjLizdz OISO gL d3j toj dzd 2 BdStetslse jJ teH BMIs
BdSCteslse jcHtsMIsd s ttOMmMipdswEMdedw ( dMmMmdzd HizJ C

.tdLkzdz Ol d tBMEZzyHj ded j

1 © ted Mz dz | 2 ftcd HMIsOo dzj dzO NiE4I¢ tc sl
f sz yj decetse s Mo OtcC 82 oL ter 9 t5d3. tdLid IsOls
fsCOLOdzd, yYybs ctOdedy", Wtshdtelzj d3r § o )
qazj 6 s ftej dBzh jshglisej j digiste sej telalfde . | dH I 3" = H
stcjhddz , foter, dzjftesoOte’ d Is. H. B dOKGLEY

Q) B )
tdfm. 2. [ dtscechds2d 2 (sSifsLdl, {§tsdbk
OQitse M 2 TodsdzO BMo Otc dAs/Gis5IM o8O 1 B

7



tdLizdz SOIsT dmmdzy His9 Odzd 2 BJCtesmistclzS Is|
rotsdy sBtOL yYytse ¢ OL Odzd, Yylsts o twJjLEzd
Au 9dHJ® A dL o34 dzd dzd 2 BdCtesmilstclz € I
jtod3j SOz Hdzer 7 Mdzisjo dzj ws@Ho BB OIS Ay
Slsd3j ud dz dn- fij @20 fif bcdEAlEfzs? o ks Hismw MY
IZzs2 ¢ 0O ddzlsj ted3d s Odzdzd H O, Cesdzy bic,
odHds dL tdmkzdt O 3. lted Isj &3 J 6OIskz
' tc OMmis ddzd ¥ ¢ dedlz®B + Is t@idrsdogfl€ d3.1 0 & H O dz
jdzd J &3 Isj B J Ozt ssyde® Hts 850
r 9 WiLbkd O] Sttt ~-50 dzidz§ Wzdzd L
r

nHoOocEF TrHhos
Fe "o o

&

©

Q-

7}

EGe =

T pyOMmisS 0% Sy ds dzOB &z HOIS! ot
v 6d, ft6d {btd M dsh dscs L Of 5 ddzj d

ol AL KN I
O-FFOOE “gur

E:

O) B ) o)
t dm. 3. ,[c{thlsfr]lstsIles,IztGO Slstsy ) J dzdz" -
O 7501,80801,8590 Awu

It tjLizd OISO dqLd3itej dzd?2 dRJSCteslso jtoH s
BdCtotslse jtecHtsMIsd s twOMMisswdzedw (ted Mz dats€
Yyt tBtOLBoOahdjmw MmMdztsd dJdzjrls Iseo jtcH ML
Iso J cHisMIs! dMr SHd » dB30Us] Hojd D@BROIHY.A0 dzOr- BH (&

ltcd dLdiidjtejdedd BdSCteslse jtocHiMIsd o ddzlsj to
tcOMmistcj MS d o Odzd § otsCtclze ECsdzO (tedMmizdzsC
so jtcHtsMIs! ¢ tBttOLBOOoh jesMw Mazsw, O IsOC)
Miststetsdzr Is § tstsHldsdlsd M ¢ @Padzls § salz)) Is © dzdzd H 59 dzC
Odzs &3 ded v s frPlEOCHY/ dav j UsO o5d8idd d3tsisd tsls MisMmis O
mMEh jMmise jdadats or hj Hoodzkyjdedzr = © t©OBBIS] L
OdzOdzdL qtelzj d3r 2 @ Mds?2 Mshhsswdz ¢COC duL d dzl

Oezdzd dzd v , Iso j tcH tMis Cclsstetse ts sy dz a3
ftejH sdzsy dIs! |, ysts f(tsdzkzyd dd 2 Mo Oits?2
Cclif sL dls zOtew H Iz fn or MG 52 so j tcH tsMIs! &
f zOMmisd ydesmils



_ 600 ': .' !
Y]
S 2 ) “3
D500 :
= u H6-1
8 & ¥ > Nb-Al
) X
®4OO H §
%)
@ >< ) oyl '
8300 750 A
ot M vy .
T RS v 14 * (4 8004
000 X X 850 Ad
L 2
100 w—" X\YW‘“W 1 Bl
SRR xetelli= ¢ 5
0
0 500 1000 1500 2000 2500
t Ofmisswdad j, B d3
0)

tdfm. 4. tJLkddyf@lets s dgjHtesjindsd(2
OiLOoadMmMddiisMmis! dBJSteslse jteHtsMIsd sls MM
tcOMmlstej MEC doOded] oBCtokzc k¢ dkOs mtc @Ldalp’) tofldg fis
Mo Ol d oLt 9t

4. | T 9 BH'T

1. [ jIsBH 3 Mo Ot ¢ d oL 9tsd3 B ' dzd it
Cesdf sLdydd dL ddsedjor s d Odzt dzdiasflgwternn V
dZ0 ctcOdzdyjy ddijetls BjJLHJW jCIsdets] o tsdzdetstsB teC

2. 1OtesyHjdedj d tetsfMmls ddzlsj ted3j Is Odzdzd H dzts
g)dzs B dzd 2 e fYftde(d fpctsdfHsddisdzd Is § dz! dzsd3 tslsy ded §to
=

3. ve jtHEsMIs! ftosmdzts2 € sSBtcOL 8o Qo h j 2
dL Odzt 3ddzd j o ts2 dBOItedy" d ddzlsj tBIOKBO dzdzd H C

gl Rue[Ss JRuULT QUL 3
1. 1Izdeya, ¢f J sOdzdztso j Hj dzd § 5 iy Bozad S HE
d Hdt.. IJlSGdZdZIZ@S‘G'ﬂWfI'] 1977.

2. 1tc; ~Btdtse vtz ISEO d d&J ~Odzd yud MEdJ
CEdBf sLdqyddzdz” » d30OIs | tcd ONBL|[ uvdg&E Misf) dzts oHjd M) d
IsJ m . dzOkz ¢ : 05.16.01: LOMdh jdzO 12. 0. 16
Y]JlocdzBe sdzso C O: RADO Moy, 2016



3. C.T. Rios, P.L. Ferrandini, S. Milenkovic, R. Carg@rowth and micro
structure evolution of the AAI-! I. Aeutectic in situ composite, Materials
Characterization, 2005, v. 54, p. 1893.

4, C.T. Rios, S. Milenkovic, P.L. Ferrandini, R. Carafirectional
solidification, microstructure and properties of thé. Ai. AAIl eutectic, Journal of
Crystal Growth, 2005, v. 275, p. 3458.

5. C.T. Rios, P.L. Ferrandini, R. Cararfracture toughness of the eutectic
alloy! 1. A. AAl, Materials Letters, 2003, v. 57, p. 393953,

6. T. KumagaiS. HanadaMicrostructure of. AAI-NbAI3 eutectic alloys
produced by wunidirectional solidificat
1992, v. 152 (2), p. 349355.

7. 1 OrOtcj.dzgl, s 4RO OtcC O B sOdzdzse oL tof 9 503
[dz. : "1 0EBCO dix@5ddeo”, 1990.

8. D.-S. Chung, M.Enoki, T. KishMicrostructural analysis and mechanical
properties of in situ Nb/Nfaluminide layered materials, Science and Technology of
Advanced Materials, 2002, v.3, p. 1295.

FABRICATION OF Nb -INTERMETALLIC COMPOUND -Al
MULTILAYERED CO MPOSITIONS BY EXPLOSIVE WELDING
TECHNOLOGY AND NEXT ANNEALING

Alikina Mariya Sergeevna, studeng-mail: am.unimail@mail.ru
Fomi na Dar 6ya Evegmaihgaga®i@anail.rnst udent ,
Bublikova Hristina Mihailovna, studente-mail: khris95@mail.ru
Pozdnyakov Stanislav Vladimirovich, studemtmail: s.t.a.s.13.3@mail.ru
Novosibirsk Statd echnical University, 20 Prospect K. Marksa, Novosibirsk,
630073, Russian Federation

Abstract

Current research presents the results of microstructural studies and mechanical
properties of multilayered materials consisting of niobium and aluminum foils.
Compositions were produced by explosive welding. Because of-spiggd of
explosive welding technology the homogenization has no time to be completed,
which results in the additional heat treatment for activation of diffusion processes and
growth of internetallic layer at the interface between materials. Thus, in research
post annealing of explosively welded compositions was carried out in the temperature
rangeof62B50 AC. 1t was found that intensi
wi t h 75 GighdruResalts of microhardness measurements haves shown that
hardness of formed intermetallic layers was -830 HV. These values were in
several times greater than that of initial materials.

Keywords
niobium, aluminum, explosive welding, intermetalbyer, annealing
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MECHANICAL PROPERTIES OF THE HIGH -CARBON LAYERS
FORMED BY ELECTRON -BEAM CLADDING OF CARBON FIBER ON
STEEL

Bardin A.l., Student, enail: alexeixxx13@yandex.ru
Losinskaya A.A. Ph.D. (Engineering), Associate Professemail:
anna.losinskaya@mail.ru
Lozhkina E.A, Ph.D. (Engineering), Associate Professemail:
helens_case@ngs.ru
NovosibirskState Technical University, 20 Prospect K. Marksa, Novosibirsk,
630073, Russian Federation.

Abstract

This article considers the formation of the hicdrbon layers on the low
carbon steel (0. 18 % d)-beam padiad reeltimgfdhet h e n
carbon fibers. For the formation of layers was used a 1.4 MeV electron beam that was
extracted into air. Also was studied the features of the cladded layers formation by
use of different binders for a reliable fixation of the cladding material. It is
determined that the best results are obtained using the gioemalldehyde glue as
the binder. It is determined that the best results are obtained using the phenol
formaldehyde glue as the binder. A 3 mm thickness layers with 2.2 % C are shown to
be formed In friction tests against fixed abrasive particles, the sesistance of the
cladding layers was close to the wear resistance ofqgatkirized specimens. The
fracture toughness of samples exceeds 50 J/cm2. The hardness of the surface layer
exceeds 500 MPa.
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steel, carburizing, electron beam, wear resistance, toughness.
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THE STRUCTURAL FEATURES AND PROPERTIES OF B,4C-Ni PLASMA
COATINGS

Bezrukova Viktoriya Aleksandrovna, student, amail: vikabezrukoval995@mail.ru
TyutyunkovaMariyaKonstantinovna, student, email: mystery22 @inbox.ru
Elizaryev Kirill Alekseevich, email: lightkrio@gmail.com
Novosibirsk State Technical University, 20 Prospect K. Marksa, Novosibirsk,
630073, Russian Federation

Abstract

In this study we investigated the coatings on Bh€ base obtained by air
plasma spraying. We used niclahd B,C powders with 30 and 40 wt. % of nickel
and granular BC powder with 40 wt. % of Ni. Metallographic analysis shown that all
coatings had similar microstructure: metal matrix from nidk@iides (NiB, Ni,B,
NiB) with the regularly spaced B particles. The coatings from the nickel clad
powders had higher cohesion. Moreover, areas with the eutectic structure was found
in these coatings after the etching. It was established that the nmcbmeks of areas
with the eutectic structurewere lower than microhardness of the metal matrix.

Keywords
boron carbide, BC, cladding powder, granular powder, coating, plasma

spraying
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ENHANCING WEAR RESISTANCE OF GREY CAST IRON
|.S. Ilvanchik , S.N. lvanchik, A.F. Kuznetsov

Enhancing wear resistance of grey cast iron by the method of the local effects
of the concentrated laser beam havanggh speed of heating and cooling.
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ANALYSIS OF THE CAUSES OF BREAKAGE OF THE PROPELLER
SHAFT OF THE SHIP
"VOLGO -DON 117"

¢Si berian state university of w
[.S. Ilvanchik , S.N. lvanchik, A.F. Kuznetsov, K.E. Kuzmina, A.V. Gorbunova,
A.V. Gorbatovsky

To investigate the causes of failure of the propeller shaft of the\sbigo-don
117", was carried out microstructural analysis of the fracture, microstructural analysis
of a fragment of the propeller shaft, made detection by visual and nondestructive
inspection.

Key words: propeller shaft, fatigue fracture, mechanism atfure of the propeller
shaft, microstructural analysis macrostructural analysis, the hardness of the material

33



vrs 67.08

g[lrtzrirevl 1oy R wReU[[ 3 w1 GJr[1 RC R 1
gl 0131052 [(m[ drr o528 rRIsJHBUR

SsjdzHL jtemMCd?2 cdz | &zOHdMmdzOoe s d Y,
1 soatsmMdBdicemMSd?2 Mz OtefMmise jdadz" 2 Isj mded yg fr
G soatsmMdedtcmMS, ftc. sOtcdzO [ OtcC MC

O dedztsls Oy d v :

J H O dzdzts 2 tcOB tsls j HOJ Isfmw ftcj HMIsOo dzj d
fdzOB ¥ § dzd v AEFOZO»HOGENN | 2 Y dHECsMisd o Os8 dOf
dLdzOdB 5dzj | L dz2Oyddi3r » ftotsBdzjd3 d My tsmtse
Hy Yyd dzlstcOdzd L s Odzdets?2 MdMmisj d@3r §sMis©eaCd ufr

sdzt yjor Jj ficddxteC@:,ufif rvy,l uyj dzlstcOdzd L tso0 Odzdz 2
Hy yj delstcOdzdL s Odzgdz’ 2 f SHRaftSH, L OBRSdzlsOw M

[ jsOljd d&F 2 OffOOls, COS Masyds] Isj:
Bsd "sEs SsddyjMmlseo 0 sdeddOd dr & d Isd{
L di3j dzvls! v  ©ls f§Owlsdd € §Otlsdd o ot
CodmstkS yds MOdBsd) lsO. wodyjdzd™ Sl di3dj O
dMfsd Lksls MsOdSd M ydhndse' & §tosc tcOddc
OBl 1IkdR MsOdttss, O LdOydls d §&o
dzj sBrtsHdBBts MtsBdzs Hjdedj fteOQoaddz tsBMdzzy d o ¢
sBMdzzydo Odedj d L Odj d&" w[r .

VLHOdzj dzdj] tSlstcOBBIsOdzdzts?2 o [ r d fBHGEIst
EyOfMilsCOn BjL bkyjkO -OwOSlkjtd & shsej.
GOl jcdOdzse BjlssHEdE Mdi" do Oded™ ¢ o tolkz ydakz
~nOtcOCIsjtedzs HdzZW HJjyj dzlstcOdzd L 50 ©azdds@ SIs {f t5 ¢
or asHO dL Mistetsw Gs Bdsjtc ZCHASW OMig]ev] ddetsc s Mismis
HjyJ delstcOdzd L 59 O dadats 2 md Mmilsj d3r MdzOB % j dad W
Yy dzstcOdzdL 50 Odzdzs?2 MdMilsj &gf §Lotsddls M
sBtstclzH 59 Odzed W .

l dzgj Hicj dzd j yJ dzls teCRdH G5 0 DUAlizs B Iif s My j B v
MdMmlsj 3 bkzpsfttcsotsHtses 5 (Slttes? GlSttOB:
slsfists? dzd €, sydh Ols! mMw iy dftsdz L tse Odzed j o3
binlsOdetso S d Mmzdo Ol Mw o j&SsMisd HdW ff
f ot lstysly dzZOMsMO §sLotcddls §osHosHdl! otHI
Mz Mdlsjdzj 2 d dqdzH S Obtstetses HBsfisde Ols: dzj ts1
MsOdS s9. | Ctdgj yesds dlssej BEH, s B¢ Odzd
LOd3d dzay v fr .

34



ldedzd sctcOVdyud MEd2 Mfdmts¢

l.utseo jIsr [ .. 5o JIsT L O sHME sd3E wils | - dz
52/ 66.

2 R -10339. 020114 cuf s. ] seWwWHBC f tod 5B tc

flod dsj dzj ded ¥ o Iz Is CFSEZcz@yyf @)% MO L sfscurfists fls § 2 @

IMPROVEMENT OF THE SYSTEM OF SUPPLYING AND
PROCESSING OF LUBRICANT -COOLING LIQUID

Kendzerskij Yan Vladislavovich, student
Novosibirsk State Technical University, 20 Prospekt K. Marksa, Novosibirsk,
630073, Russian Federation

Abstract

In this article we give an idea about specifics of systems of supply of coolant in
aircraft building. One of the most significant problems and the way to solve it is
described by transition from decentralized approach to centralized approach.

Keywords: CNC machines, coolant, centralized approach, decentralized
approach, closed systesecondary raw materials.
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DETERMINATION OF THE STATIC FRACTURE TOUGHNESS
BY THERMOGRAPHIC METHOD
George A. Kurilenko®, doctor of technical Sciences, Professor, Professor of
Strength of Aircrafts Departmentneal: gkurilenko@mail.ru
Egor A. Nikitin !, studentg-mail: teormech@ngs.ru
Novosibirsk State Technical University, 630073, Russia, Novosibirsk, K.
Marx av., 20.

Abstract. Static fracture toughness characteristics are traditionally
determined in tests of standard specimens usiny &ve, whereP is the load and
V is notchopening displacement. This curve has a characteristic Qoit the load
Pq corresponihg to this point, the crack starts to propagate. For this load, the fracture
toughness characteristics are then calculated. In brittle (elastic) fracture;\the P
curve at the onset of crack propagation has an extremum (or a local extremum), from
whose odinate Pq is determined with sufficient accuracy. In ductile and elastic
ductile fracture, PV curves are monotonically increasing, dPglis calculated using
the 5% secant offset method without taking into account the characteristics of the
material, so that th€q is determined inaccurately. To improve the accuraclof
determination, we propose a thermographic method for these casssméthod
involves plotting the loa® against the temperature charag&over a relatively short
period of time at the notch tip. Thigot is then transformed tota  ¥"Ycurve, where
Y"Yis the specific entropy increment at the notch tip, which is catledlthrouglasY
This thermodynamic diagram has a characteristic step at the beginning of crack
propagation, and from the ordinate of this stég.can be determined much more
accurately.

Key words: temperature, specific entropy, characteristic loadicsteacture
toughness characteristics.
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ANALYSIS OF CAUSES FORMING AMORPHOUS STRUCTURES
OBTAINED BY EXPLOSION WELDING OF NIOBIUM FOIL AND
STAINLESS STEEL PLATES

Kuchumova Ivanna Denisovna
Novosibirsk State Technical University, 630073, Russia, Novosibirsk, Pr.
K.Marksa, 20
Kuchumova I. D, email ivannakz@mail.ru

Abstract

The explosion welding is one of the most common and promising methods for
producing composite materials. The wavelike weld is formed with regions where
material of blanks get mixed up. These zonesalled vortex zones.

Research of the structure was carried out by optical, scanning electron and
transmission electron microscopy. Optical microscopy allows to determine the nature
of the weld and any visible defects. Scanning electron microscopy makessible
to observe the material mixing process. Transmission electron microscopy enables to
determine the structure of the vortex zones and the process of change in the structure
of materials in the zones near the weld. The estimation of microhardnesge{
zones was carried out by measuring the Vickers microhardness. The paper also
presents the attempts to analyze and articulate the reasons for the formation of
particular structures of vortex zones and reports the calculations of the cooling rate of
the material at the boundary of welded blanks explosion.

Keywords: explosion weldingamorphous structure, finite difference method.
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INVESTIGATION INTERLAYER BOUNDARY OF ALUMINUM -
MAGNESIUM BIMETAL FORMED BY EXPLOSION WELDING
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Abstract

In this paper the problem of aluminumagnesium joint is discussed. It is
difficult to get the highquality weld zone between the materials. It is known that the
technology of explosion welding provides a very thin interlayer boundary. To
produce the bimat from aluminum and magnesium, the method of underwater
explosion welding was used. The research results showed that there is a wave
boundary in the AMg bimetal. Besides, there are vortex zones at the interlayer
boundary which have the high level of timcrohardness. It is found that the vortex
zones are the alloys from Al and Mg. Study of the phase compound of the vortex
zones showed that they have the quasicrystalline structure.

Keywords

Explosion welding; aluminum alloys; magnesium alloys; rapicdgmation;
high-speed plastic deformation
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INVESTIGATION OF COATINGS FROM NICKEL ALUMINIDES
FORMED BY SUPERSONIC PLASMA SPRAYING

Rubtsova Oksana Aleksandrovna
Novosibirsk State Technical University, 630073, Russia, Novosibirsk, Pr.
K.Marksa, 20, tel. 29303-60-50
Rubtsova O. A.emailoksana.rubtsova@ya.ru

Abstract

Nickel aluminidesare widely used as protective coatings for aeronautical and
aerospace engineering due to their relatively low density, high melting point, good
thermal conductivity and corrosion resistance. One of the most efficient and
economical methods of coating depios of nickel aluminides is plasma spraying.
The disadvantage of this method is the high porosity of the formed coatings. The
problem can be solved by increasing the particle velocity in the plasma jet to
supersonic velocities. The structure and propenif the coatings from the powder
85Ni15Al, were compared in this work. The coatings were applied using a unit of
annular input powder focusing with subsonic and supersonic speed. The porosity of
"supersonic” coatings is about 3%, microhardness is al3@uit¥.

Keywords: supersonic plasma spraying, intermetallic compounds, nickel
aluminide, coatings, porosity.
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EVOLUTION OCCURRING IN METALLIC MATERIALS FOR TRIBOLOGICAL
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Abstract:

The article presents information aboat the design oéxerimental setup
that allows structural studies using synchrotron radiation diffractometry to obtain
information on the surface structure evolution of tribological metallic materials from
the time when plastic deformation of dry sliding friction stastthte occurrence of
irreversible structural changes

Key words: Diffractometry, synchrotron radiation, sliding friction, structure
evolution
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INCREASED OF GREEN BODIES DENSITY TO PRODUCE ARMOR
PLATES OF ALUMINA CERAMICS

Felofyanova Anna Vladislavovnastudent, emailaniytkal993@mail.ru
Kuzmin Ruslan Izatovichpostgraduate student, emaikuzia262@yandex.ru
Cherkasova Nina Yurevngyostgraduate student, email:
ninacherkasova60@gmail.com
Novosibirsk state technical iersity, prospect Karla Marksa, 20, Novosibirsk,
630073, Russia

Abstract. Armor plate for producing a composite armor from alumina is
manufactured. Characteristics of strength, durability, crack resistance depend on the
parameters of green bodies. Therease in the density of green part has become a
research task. The use of paraffin emulsion as the organic binder discussed in this
article. Preparation of pellets rubbing method used in this study. Dry uniaxial
compaction was used. Influence of the cootipg pressure on the density of green
bodies considered. At a pressure of 100 MPa, the density of the green bodies was
80% of theoretical. The fracture mode of a green part obtained with different
compression pressure are presented. At a pressure of @5tiMPminimum number
of defects was detected. The healing of defects during the sintering process must be
realized.

Keywords: alumina, organic binder, uniaxial compaction, paraffin, armor
ceramics.
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STRUCTURE AND STRENGTH OF TITANIUM AND NICKEL ALLOY
JOINTS EXPLOSIVELY WELDED THROUGH INTERLAYERS

Fomina D.E.,studentAlikina M.S.
Novosibirsk State Technical University, 20 Prospect K. Marksa, Novosibirsk,
630073, Russian Federation
Fomina D.E.,e-mail: gaga.95@mail.ru
Alikina M.S., eemail: am.unimail@mail.ru

Abstract

In the current research, results of microstructure and mechanical properties of
explosively welded foutayeredTi-Tai Cui Ni alloy and Ti Tai Nii Ni alloy, where
Tai Cu and TaNi are interlayers, were presented. As titanium with nickel form
undesirable intermetallic compounds (such abliTiTiNi, TiNi 3) one of the solutions
of this problem based on introduction between them the intermediate layers. One of
the objectivesvas to determine the appropriate thickness of the intermediate layer,
which provides a high strength of multilayered compositions. Thus, in research by
explosive welding was obtained joints varied by the thickness of tantalum plate from
0.3 to 0.7 mm. Miwmstructural studies of multilayered compositions with different
thickness of tantalum plate indicate on the formation of ddfeet joints with
various types of weld geometry. Results of tensile tests have shown that strength of
the composition is deteiimed both by the thickness of tantalum as well as by the
material of the intermediate layer. In composition with cogpetalum intermediate
layer, strength is determined by the weakest component is copper. From the other
side composition with nickégbnalum intermediate layer, the strength was
determined by the thickness of tantalum plate. The highest strength properties
(ultimate strength 1200 MPa) were observed for composite with tantalum of 0.3 mm
thick.

Keywords: Titanium, nickel, tantalum, copperexplosion welding,
interlayers.
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INFLUENCE OF THE POWDER COMPOSITION ON TRIBOLOGICAL
PROPERTIES OF THE COATINGS
Chuchkova L.V., graduate Studentmail: L_Chuckova@bk.ru
Belov A.S., Student,-enail: al_belov98@mail.ru
Vasilieva V.S., Studentmail: wera.wasiljewa@yandex.ru
Vyalova A. D., Student,-enail: nastyal39.98@mail.ru

Novosibirsk State Technical University, 20 Prospect K. Marksa, Novosibirsk,
630073, Russian Federation

Abstract
The paper presents the results of investigation of the structure and properties of
coatings formed on a danium by the method of newacuum electrofibeam
cladding. The thickness of the layers formed with different concentrations of the
boron carbide peder (from 5 to 30 wt. %) is 1 ... 1.6 mm. The microstructure of the
coating is a composition of titanium matrix and hgjhength ceramic particles of
titanium carbide and titanium boride. The increase in the concentration of the boron
carbide powder leatb increase of microhardness level from 4250 to 6410 MPa, as
well as an increase in the relative wear resistance from 1.3 to 2.56 times in
comparison with cffitanium. However, an increase in the concentration of the
powderresuls to incomplete dissolution of boron carbide.
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IMPROVE THE SEARCH OF DEFECTS IN COMPOSITE MATERIALS
Emirov Andrew Valeriavich, student
Ryngach NikolayAnatolevicH, Ph.D.
Novosibirsk State Technical University, 630073, Russia,
Novosibirsk, Karl Marks St., 20.
Emirov A.V.,emailmonitoring.nsk@yandex.ru
RyngachN.A., emailryngach@corp.nstu.ru

Keywords: flaw, defect, composite materials, aircraft construction, method,
phased array transducer.

Abstract

Manufacture of aircraft over time requires thegaduction of new
technologies. In aviation and astronautics there is a need to provide a strong,
lightweight and abrasieresistant construction. Manufacture of composite parts is
very energyintensive and time&onsuming process. One of the main problanike
production of composite products is quality control.

But the most widely used acoustic method.

Application of this method is about 60% with respect to the other methods.
Currently, use of Russiamade equipment H91 M company AKAcontrol in the
production of military and civilian aircraft. This unit has its own pros and cons. In my
work I'm going to use acoustic flaw Olympus OmniScan RollerForm. The main
difference is that the latter, which has the ability to output graphics information. Also
indisputable advantage is the tested area and speed. While the sefi$dvliEhould
be carried out on all the details with repetitions and a diameter of 15 mm. Device
Olympus OmniScan RollerForm allows to recognize defects in the product at a rental
video onthe workpiece surface. The width of the roller is 100 mm and the length of
the rolled parts is not limited. Another important difference is that thiel L must
be configured to a certain depth of the defect, and the instrument Olympus OmniScan
RollerFom does not require it. The proposed method of searching defects saves time
technologist, increases productivity and also increases the quality of parts due to
more accurate and detailed detection of marriage.
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ANALYSIS OF EMISSIONS OF POLLUTING SUBSTANCES INTO
THE ATMOSPHERE ZYRYANOVSK MINING AND PROCESSING
COMPLEX ("KAZZINC")

Gavrilenko Ekaterina Nikolayevna, studefitatiy.95@mail.ru
Udaltsov Evgenidnatolyevich Ph. D. (Veterinary), Associate Professor
Novosibirsk state technical University,630073,Russia,
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Abstract

The article analyzes tremissions of pollutants into the atmosphere Zyryanovsk
mining and processing complex ("Kazzinc").
Keywords: atmospheric air, the emissions of pollutants.
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CAUSAL AND INVESTIGATIVE
CONNECTION FOR ASSESMENT AFFECTIVE SISTEM ABOUT INDUSTRIAL
SAFETY

Gorbunova Alen&ergeevna, master student; Tikhonova OlgaVasilevna, Candidate
of Science, Associate Professor
Novosibirsk State Technical University 20, Karl Marx av, Novosibirsk,
630073, Russidel. (913) 00548-19
Gorbunova A.S, emagdorbunova 77771994@mail.ru
Tikhonova 0.V, emaitihonova.olga654@yandex.ru

Abstract

This article deals about special uses of system analysis as Ishikawa s diagram
for certain purposecausal and investigativennection which is important for
Occupational Safety and Healimnagement system in footwear production.

Keywords: Occupational Safety and Health; securityykwg conditions;
process of productigrshikawa diagram
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ANALYSIS OF RADIATION SAFETY IN THE CONTROL OF
PROCESS PIPELINES PENETRATING RADIATION
lvanov E. A., Master's Degree student,
Polyakov Yuriy Olegovich, Ph. D., associate Professor
Novosibirsk state technical University, 20, Prospekt K. Marksa, Novosibirsk,
630073, Russia
Polyakov Yu. O., email: yu.polyakov@corp.nstu.ru

Abstrakt. In accordance with the requirements of industrial safety of
technical facilities for nondestructive testing of the welded joints in technological
pipelines used radiographic method. As ionizing radiation sources userayf x
apparatus (RA). When workingitlhy sources of ionizing radiation are required to
protect operating personnel from radiation. Analyzed applied geomety, xhe
main characteristics of the pulseday apparatus for radiographic testing in various
conditions, the contribution of thebaldo to the absorbed dose of radiation. On the
basis of radiation safety standards provides recommendations for reducing radiation
exposure.

Keywords. Radiation safety,xay machines, radiographic control, albedo.
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ENSURING SAFETY IN OPERATION OF ELEVATOR
EQUIPMENT Ignatovskaya Elenastudent

Milevsky Konstantin Evgenievich, Ph. D., associate professor
Novosibirsk State Technical University, 630073, Russia, Novosibirsk, pr. Karl Marx,
20.+7(383)34625-65

Abstract

This article discusses the problem of ensuring safe operation of elevator
equipment.

A statistical analysis of accidents occurred during the operation of elevators in
the period from 2011 to 2015 in residential and-residential funds.

Based orthe obtained statistical data, a classification of the causes of failures
and accidents in the operation of elevators is made.

On the example of elevators located on the territory of the enterprise LLC
"Orbita", carried out a study of the implementatidnooganizational and technical
activities and routine maintenance, in accordance with regulatory and technical
documentation.

Discrepancies to the requirements of normative and technical documentation
are revealed and measures for their elimination argested.

Keywords

Elevator, operation, object of potential danger, accidents, failure, emergency
incidents, maintenance.
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ANALYSIS OF THE CONSEQUENCES OF EXPLOSION IN BOILER
Kiselyova Lyudmila lvanovna, Undergraduate Student,
e-mail: tilulove@mail.ru

Nikolay Yakovlevich llyushov, Ph.D.Eng.Sc.,
e-mail: kamchatkal234@rambler.ru
Novosibirsk Statd echnical University, 20 Prospect K. Marksa,
Novosibirsk, Russia, 630073

Abstract

In the article, | assess the possible accidents and their consequences in the
boiler room No. 15 of the Pervomaisky district of the city of Novosibirsk. The boiler
room is bcated in the basement of a residential-stary building. The relevance of
the study is due to the presence of a large number of fire and explosion hazards at
this facility, as well as the nearby location of residential buildings.

On the territory therare several objects that can serve as sources of
accidents. And the sequence of occurrence of accidents can correspond to the
domino principle, ie, the failure of one of the sources leads to consequences.

The emergency scenario is likely to start wittpaa explosion in the boiler
room, resulting in the phenomenon of a fireball, the fire of a diesel spill, the release
of freon in a refrigeration unit, or their combined action may occur. In this
connection, calculations have been made to assess the impact.

Key words: coal; explosion; fire; boiler room in a residential building;
accidents in the boiler room; consequences of the explosion.
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DETERMINE THE TOXICITY OF A FIRE IN DOMESTIC
PREMISES

Kisilyova D.V. Graduate student,
gold150494@gmail.com
llyushov N.Y. Ph.D. (Engineering), Associate Professor, email:
kamchatkal234@rambler.ru
Novosibirsk State Technical University, 20, Prospekt larksda,
Novosibirsk, 630073, Russia
Abstract. The article considers the question of allocation of toxic substances
from construction materials in the fire inside the building. Currently, issues of
sustainability of materials for construction and decoragjomen enough attention.
So, sanitary norms and rules define the types of finishing materials that can be used
in apartments, or just in the premises. But you must remember that in the event of an
emergency, e.g. fire, any, even the most environmentaéipwdly materials emit a
lot of toxic substances. Therefore, the calculation of concentrations of toxic
substances resulting from construction and finishing in a fire, it is very important to
determine the possibility of evacuation from the emergency room.
Keywords: building materials, toxic substances, phenol, formaldehyde,
polyvinyl chloride.
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MODELING OF SUCKING ON THE ROOF AND COMBATING USING A
HEATING CABLE

Annotation

It is well known that the collapse of ice piles from the roof and drainage is the
cause of increased injuries. The purpose of this work is to prevent the formation of
icicles by heating the edge of the roof.

Currently, there are several methods to deal witidesirable icing:
mechanical removal of blocks of ice, additional insulation of the roof, seasonal
placement of heating elements on the roof surface to ensure their thawing, roof
vibration, ultrasonic treatment.

The most promising method of heating thefraath a heating cable, or rather a
device based on it. The heater itself will be a heating cable, located in a metal
plastic case, attached to the edge of the roof. The body is needed to prevent
premature damage to the cable due to external factorsdstnonl, the possibility

of breakage due to the formation of ice on it).

Keywords

The process of preventing the formation of icicles on the edge of the roof with
the help of a heating cable
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TO THE QUESTION OF PROTECTION OF THE INVENTORY OF
SUBSTATIONS

Loman V. A. Graduate student
Loman_95@mail.ru
llyushov N.Y. PhD. (Engineering), Associate Professor, email:
kamchatkal234@rambler.ru
Novosibirsk State Technical University, 20, Prospekt K. Marksa,
Novosibirsk, 630073, Russia
Abstract. In article, we considered the main questions the inventories of
substations, bound to protection. It is studied danger, which is constituted by blows
of lightnings in airlines. Found out that the most problem sites, it is sites, with the
soils having highresistivity. Defined the most subject part to failure in transformers
i interturn windings. Carried out the analysis of widespread protection and were
convinced of its poor effectiveness. Offered the device based on-efkaan.
Carried out tests and tedata, showed more high performance in comparison with
OPN. Advantages of the frequendgpendent device in comparison with the used
means of protection applied on airlines are listed.
Keywords: storm shutdowns, highitched overvoltage, inventory of
subgations, frequencylependent device.

., Mast

113


mailto:Loman_95@mail.ru
mailto:kamchatka1234@rambler.ru

vrs 556.115:574.51
JrtrrefJriRrr vfserRYy JauRrR VP [l(tmy oo 3
1 JlJeRrRIRT s O & Rul [[ 27 [1 ¢ DAPHNIA MAGNA [ )
STRAUS

Vifisjtej dSts bdzdw ¢ df lS tnid faiglsts o 20  j dz€ t5
R 9 Odztd o délg. dz.
“YofOudasdtemMSd?2 yjdzste dBsdzdlststed dzc @ L O
fMtcj 8830049, sy, 1 o sh@B3REAE2S [ d dzj -
I sotsmMdBdteMC d2 cEtsmMkzruOtfmilse j dedzr 2 Isj A dzc
t smimdvy, 6. 1 sOusdd B[d@&EMS POIPSABLE s j dz.
r+ wygJ dz¢ smajl dyacRkenko@arp.nstu.ru
1 4 Misj toj dz€ wnaibneusli@mail.rue

¢ dzdetsls Oyd v

1 Octew L dzj dzd j OlsdizgsmMW j tor CdHtesMW j tor
G BH B, f 51 Istsdzlz oMmiJ Btsdzj J 9O dzr &3 MmlsO
sCtezy O j2 fJtodqtotsHdzs?2 MtejHr . 1ted L Istsd3
stsets dqdzd dqdzsets otcj Hdzsets 9 j Mg fMPSoy@,w d3lzts) dd
Stec Odzd L d3ts o wothegt N §BHW]. Isj Bl Olss w i s
IstsC mMd ydzsmis d fse jton datsfls dzr n o SH G . 1 B¢
BdtlsjMisdtctseo Odzdv, O dd3j dzdes My tsdz L 59 Odzd
tc O Y ¢Damhnia magna Straus C s lsotg ta" tg O dz' 9 Mmdzj HMmilseadd
wodzwe lsfpw MO dizd ykemlseodlilsj dzr dz" d@zgd & IstsC T
Bdtslsj Misdtctseo Odzd W hqtetsC s dimf sdz! L ] Isfw :
ss¢mMdyudesmisd §tso jtermndesMisde = otsH d HESdzdz' n
f sz yo,j kst 8 C Y Jj tod d3j dzlsts o HOJ Is d dz¥ s tc d3
cdHtecsBdtslslk oaMmMjets CBf dzj MO dzOR tsSHWh R Mw

sdz¢ yjor j CpagaGo s Mmtej H ' Bdlsj Misdtcse
s § 45k ¢ O dzgphrigmagna

e j Hjdedj

[ dzw stftcj HJ dzj ded W C OQtg hpls®@sOh j B B | fj t€ jsHs'e,
Hj GteOHOYdd 1 SCtsmdMmisj s fsH o dzdwWdzd j d3 Odzls
otcj v NdtesCts dMfsd LEzslsmMw Bdtsdsedyj M
mMemisswdzdjy C0O¢C BByjdesL s o yYJjdzsdz, 1OEC

Il dszsedyj MSdj tsdksbHTZMEBdmo dIs! misj
LOGtewWLdgjdzgdY d BhM j2 IsChHdydsisd tBi j¢
stccOdzdL s . 1 wsoajHjdedd ISOCt52 Ctsdi3f dzj ¢ M
tcj OCydd ydorn GeOddL Bss ftsLotsdyjls i

LesmdMbbjmbduyfhsc Bl MsMisOedvshdn, O LOC
Y dJ c1fr]1311~:|3tcz,G)LdzlsfnlsJ HOdz! dzj 2h Jets HJIlsOdz' dats
eyt~ dBdud Fedidggiou J icddidgds =f & dL dud M¢ d d3q

114


tel:+73832162025
mailto:dyachenko@corp.nstu.ru
mailto:neusli@mail.ru

JHddz dL B3 ssH B9, ftod d3d dzv § d3" n Hdzv
Issq fpdesisd tsCtkzy O h jAIBfteftesB s j Misffietso O

1 sH BdBIsj Misdtetso Puzy ) f5H Y tsHzd B3 s B dzts 9 dzj dac
ftese 5 dL d3j dzj defief ¢ ez 2@ &tes8 N o 5B Y Of
Ists@ ts, Co¢dj ojhjmMsoO® d o COCBAHR Mtsyy Isc
90y dz' & WhkdeCwe(i2] WsHoj. lss Oyj Mlsots ftodtetsH dzts
fsBsh! s &OBBtOttedy &~ Bl jCIstsas, BNV
dzGstc Ols f8lc d d

fdlsHdSCO 1 CMYf jtedd3d dzlsOdz? detse 58 dMmMmdzj H S¢

1 dslsj Misdtetso Odad j ftotsdgr " dzj dgdz' ~ d e}
SHdlsmw . ygadz s St HJdzj dad W d~
od?2 f sHOYd dz© mMetstclzy j ded W BJdBdzse
| Clsdo desmpd M@ BlsMststelzy j dz2d?2 d EkMmlsOdz
ho sydh Jj dzdz" n Mistsydz = o S H )
Bdtslsj Misdtotseo Odad v fsLotsdzV jIs tjh Ol
LOdzdzr | ) suydflbSts?2, ElsddadLoydj?2 d e
[ 2] .
stcedlsjtedd Wzdetsfpl€ dy Mtcj HT Mz dIls ff tsH O dzj ¢
szuq’letelspﬁjzlq’Ldysa: cdBj dz' |, mMded Y J dedJ Isd

' BsteW sdzsedd Cdzj Is¢ d, fmdzd » J ded J

LWWjClr, twjedmistcdtelzj dsrlyg d3j
dzts MsujlsOdedesj d € tsdsf dzj € f
s W

7z Bt V7 Y

SrE=Egd
)
I

I T NS
ToO—w =

7]
N
@
©

&

d
q’lsdztqu’q;fr]Qq’” WOCIstese , M
Is dzts o dzdw s h dn dzO WdL dd
S8 glged. Isj Ml

HBjd SIsj Misdteseo Odzedw tsB'" Ydats Ml
tgisdchlufr]QGW Ists¢ md ydetsm s dimmdzj Hizj GBS 2
tesHBd dlsj dz detsis( .

[ s  tetso 5H duimche dzdogatigdhadnes { @ypkriia
magnadzz y dls dzj Istsdz’ €5 " H Qg W dsSeds H, M Isto tg Ldaditsdz
ftcdmMizlsmilse dj ss¢Mduyj MSdn O¢ j dzlstso ) o s
L sOizsdzsd3 H dzW Htolze d A B3j ssH B9 d Bdtfdf
dgtslsj Msdtetso Odedw s mMdydesmisd YduHSda Mtej

tJLEzd sOIsT

l sHdz j tBi jSIsr, dMMmdzj Hiseo Odzdz" | dzO Ists!
o fMmJ mMlse tster Ctesd3j Mo stc® . CGBHts J§
Od3r h jdz€ © "~ OO CdOgMsiY COYj Mis@OE & M
OCGteW L daj dzdzO™ )1.d  dgwjve d [ dz ytso €10, dz/ (iR o> ¢
OtcOC Is | toefly EsdOMmtsayz ¢ Oyj Mlsoa © ( MdzOB s L OC &

1d © BHdd?2 dL fttse dzgj B' dzs 5B dzOtclz ) J

lted MOodzj dzdd M tojLbkdz OO =~ d dBd Yy,
orwodzj des dzj Msslse jIsMmilsady ¢ € Oyy M @dazd
OBdzse s ctewiLdzji J, Ydd3 s sEimdydesmisd .

OO0 s=nC O ss

§

W

i vm —

115



l ™ o9 BH
s sCMmdydesmis+ or wodzj dzgdzOWv BdBlsj Misdtcso (

COyjmsaspi g Hiso, dzfj oMjGEeHO wtBEZMdzse dzj dzO
~dBJUIMEdna ftodd3imj2  dzOseBBEls. ! g
~d i3y MCzs shdzsoe Iz, Is . J . dzdzts 6 d J ~dd
g Bdlsdtckze h dd3 WOCIststetsds Hdzw Yy dL dgj HJWIs] dz

1 Of tod d3J to, tcOYUsS HOWdedd dzj tcj Ocdtelzj

BOtee Odzy® 9 9 BBH], 9 Ibts oatjdigyw COC JjGEtfs
Bsypislsy ftejorhjdd o dmMitsd ¢ tOL. CIsts
fsmMlszf Ojls o otHlZz o twjLizd SOIs] HJjWIs]j dz' ¢
Cd3f sdzj dzlstsd3 Mmtej H T .

ddzj Hts9 Ols j dz' dzts, o ftseojHjdzdd tyd dzf
LIstsls % OCIktsts. (kzEPUdW j HEMN Sofjtedz’ & o j H
BdBy,j desL 5o MdzjHEjls ftoshdiyde Ok &Esey s
fsCtsdzy dzd?2 ©WOYSCtso.

ldedzdtsctcOVdyud M&d2 MfdmtseE

1. 1 dsdzsedyuyd MSdy 3 IsStSH T sy ¢ d ¢C0Oyd
mMtej H' : BkEydsB. ( smsedislsjlhsa teys.o Ovdzd W2 ./ [uj.
1. 1. YEcO2 ;-lsilldd@nddizizd ctis ). kzGmdz 6€5.0, ¢ 219.0 8
T9 M.

2. 1 dtlsjmlsdtetse Odzd 4 CO¢ Mo toj d3J dzdz" 2
ftedtoctsH dz' n d Me etk & OWafiveg 3 dzj 9 Ocls 5o ¢ :
1d)dzj o ORHEO, ¢ @IL1Y. .

3. A1 .1.39.2001.00283. [ JsHdCO 1 to
otsHdzr =« 97" IswyJ € dL f syoe, sMOHSC s Missyd
dL d3j dzj ded® f dzsH A fisfsigBdy' O dagp j Miste (AT )

116



DETERMINE THE TOXICITY OF SURFACE WATERS IN THEITY OF
NOVOSIBIRSK WITH THE USE OF DAPHNIA MAGNA STRAUS

Nesterenko Yuliya Aleksandrovrig Dyachenko, Gennady Ivanoviéh
!WestSiberian center of monitoring of environmental pollution, 630049,
Russia, Novosibirsk, Linear, 33, phone: (383)20&25
“Novosibirsk State Technical University, 20 Prospekt K. Marksa, Novosibirsk,
630073, Russian Federation, tel. (383)-34677
Dyachenko G. I., email dyachenko@corp.nstu.ru
Nesterenko Y. A.,-eail neusli@mail.ru

Abstract

The pollution of the atmosphere, hydrosphere, lithosphere grows every year,
Sso it is increasingly important to regulate the quality of the natural environment. It is
necessary to consider not only ffresence of harmful substances, but to judge by
the reaction of living organisms, which are test objects. The article is devoted to the
evaluation of the toxicity of surface waters in the city of Novosibirsk with biotesting
method, namely the use of biaebased on the cladocerans Daphnia magna Straus,
selected due to the fact that they are the most sensitive to toxicants organisms.

Keywords: the quality of the environment, biotesting, toxicity water, test
organisms, Daphnia magna.
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FORECASTING THE CONSEQUENCES OF THE EXPLOSION OF
THE GAS BOILER ON THE OBJECT "AKVAMIR"

Nikiforova Elena Valerievna, Undergraduate Student,
e-mail: helen215@mail.ru
Nikolay Yakovlevich llyushov, Ph.D.Eng.Sc.,
e-mail: kamchatkal234@rambler.ru
Novosibirsk State Technical University, 20 Prospect K. Marksa,
Novosibirsk, Russia, 630073

Abstract

The article examines the consequences of the explosion of a gas boiler house
at the "Aquamir“facility. The relevance of the study is due to the presence of a
large number of fire and explosive and toxic substances at this facility, as well as
the nearby location of residential buildings.

There are several facilities on the territory that can sawesources of
accidents. And the sequence of occurrence of accidents can correspond to the
"domino principle", i.e. Failure of one of the sources leads to a subsequent chain of
damage.

The scenario of the development of accidents is most likely to stizrtaw
explosion of gas in the boiler room, as a result of which a phenomenon of a
fireball, a fire of a diesel fuel spill, the release of freon in a refrigeration station, or
their combined action may occur. In this regard, to assess the impact, cafsulati
were made.

Keywords: gas; explosion; fire; dangerous factors of fire (poisoning
substances, thermal radiation, damage to buildings).
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IMPROVEMENT OF MICROCLIMATIC CONDITIONS ON RIVER
VESSELS OPERATED IN NORTHERN DISTRIBUTORS

Pichurin Alexandr, Ph.D., Dean Faculty of postgraduate education,
pichurinam64@mail.ru
Pichurina Inna, Senior Lecturerasjabina@mail.ru
Gubin Ewgeny Graduate studentgjubgub@mail.ru
Siberian State University of Water Transport, 6300983, Schetinkina st.,
Novosibirsk, Russia.

Abstract: On ships of river and sea transport in the process of exploitation a
huge amount of heat is lost. It is proposedse this energy to improve the
microclimatic conditions in the residential and service premises of ships. A
simplified method for determining energy consumption is presented. A schematic
diagram of the installation is proposed. A sequence of physice¢gses is shown
that ensures the removal of heat from the premises through the utilization of lost
energy.

Keywords: ship power engineering; air conditioning; water transport;
Moisture absorbers; Adsorber; Comfortable air.
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ANALYSIS OF INDUSTRIAL INJURIES AND THE OCCUPATIONAL
SAFETY SYSTEM IN RUSSIA
Polonchuk, K. E., enail konstantinpoloncuk@gmail.com
Novosibirsk State Technical University

Abstract

The analysis of occupational injuries in Russia for 20Q05. The same was
considered by the industrial injuries Irkutsk region in contrast to the General
situation of occupatiaad injuries in Russia. After the analysis, there were some

insights for the registration of accidents in production, the system of labour
protection in the Russian production.

Keywords
Occupational safety, injuries, accidents

128


mailto:konstantinpoloncuk@gmail.com

U S504.054

gflrtzrprevl LI orRrRr JIRULTLIMEOLL
VL J1t1¢zr1RrRo & fumfroefr 1
dsud[ ?sf[1ueviuvsARCE
I sftso O [ COIjteddzO 1 ¢ sdzO]j 9 dzO, stststSBsz
1 sosmMdBdteMS d2 ctsikzH OteMmlise j dade 2 Isj - dad yg f
G. | Botmdse@dcd® ,[ AtdC. MO, 20
1 s 59 Oenait jolandaFer@mail.ru
s stetsB j dz§ tsean@il agtraabexl @yandexru

o dzdzsls Oy d W

I MmkOlk! | w©OfMhkskie] 0 §ttsdj O o
5Ctky O h j2  fMtcjH' fted ®B©Oh jddd @ t
4lsOd € s dzf ls@ezl€ @dedes ls+  MMmdzj Hse Oded W s
qLdsj dzj dzd2 tjBo Odzd?2 L OCEsdesH Ol dz Mlse O
fMted H" Issd® ydmadzj, o Yyofmkd ®BwON jddw M
fslstcj B dzj dzd W

rtjt

sdzs ydor j§ BazttOH® ) dzd j fm slsntsH O3] , t
ftcdtcsHBtSn tcOdzdzOY HBCEMR] dZlsOydw, doOddzizyh d

I'edHJded]

Its HOdzdzer &3 [ sMftedtesH dZOHL Bte® dzO  dzO Yy
ANjHt©OyYydd BT dzts dzOC sif dzj dzts B t=sldzjijn 3thtc @ifdkedHYy
dzj s f sdzd ¢ sdatse H dzw - tc Odzj dzd W d LORBtfsc
Mootej dzj dadz" d3 1 Csdzteduyuj MEdd&3 Istcj B 5o Oded Vv 3.
me OdzC d . ) 1 sosmMdedteme J i sdzd ¢ s dz H dzw |
L Of tsdzdzj dz" . ] zOdzdlcdzg sy zAnls iz tts g temfgtcls d to t
Exd M 201160 cdzj -~ aldBlsSdd Mtej HMIse, Mse &zOMtse
Hiezedrn ftodudds tsdats o ffjd detfctg fi3gts H'ls CtazOhpify cpdd J
f sHESIsodzj dz ftesjCls 1 tsMisOdztsoe dzj dad v 1 0Oo
} Jtedpmy o9 dHTESH SlsmnSHB9, ) MsMmisO9 Cslstste’ n
L Onstetsdzj dedj Clstster n LOftejh Ojlsimwe, mMtsa
GiSH' BkzHjls 990 jHjd LOftjls dO L O- tesdzj
Slsotsh®8B8dz® HOJj IsMw dzgj 2C dzsdzdz” 2  to tifiyls  tsClsts dsoHUS
fiesdLosHMlso O d folstejBdzj dedw ( Md3. tod Mz dzts

129


mailto:gold150494@gmail.com

t
=

o

o 6000

c W 5000 /f
< 2'4000

6 —
'« 3000
& 2000 —0 t 20
-~ 1000
0
; 200720102011201220132014

~

10 @

t dffivtcOodzdilsj dz' dz" | HOdzdzr | BBtOL 59 O

[Bl jS I3 dMmMmdzj H s Odzed W wo dzw jIsfw t
f SHtcOL H j dzj dzd j 1 ¢ J cCf uRrR HlsOdz' € sdzfmls tc
Isj tctod lgtt@dsfnd B dstBffOBYld © RMCdIdBME B OS2
cAjrn cettowvyjets yddzS seo Odzd v e .

4 Wilsj dz desfyls ftetsd3” " dzj dzdptshe[ts CliCtg JuHRY
dlsOdz' € tsdzinisicltE QOB sIsC O d ftesdL oasHMIse s
sftstc HdzZW otsLHBEZhMNd 7 dzdded?2 1 dzj Slstetsf g6 j HO
cstewyjets yYyddzitseoOddwe tHoLottdwjls tyddts
oLHEMNd 7 dzdded?2 L dzj Sbtetst jtejHOY], IsO¢
dzj Mils OdzH Otcls dzr j gL Hj dzdWw gL dz¢ B' n B3 Is Oc
ltesdL otsHMIse 5 ddzd 4 Is or MsCd?2 B kictsth Q ftizts i
ftosyj MM tHeslktsoCd &BjlsOdzdzO d cttew y,j ¢t
COof Mz dz' , dLsdzdtelzs b dj LOfORd d otej Hdz
Isjrdzsdzse dyj MCzs dzd dzd ¢ s B tc Odzts Mo tej d
Jatzlstj;?fr]gcf: Ctsd3f Odzed 2 .

l1tod tcOB tstisg tc@QpFO Btsdzr hdj tBi j & slsnts
st OMmazjVisj dz' desfyls! 5 tsBOM jdad® f dad d3d t
d d3j ¥ "fitRdiies H s tc O dadzts 2 HSSC ko] dzlsOyd g 2.
destc 3ZOIs d o dar jsBAEAS s hatcOdzr Ctky O h j2 i
fts tojWstodddtctso Odzds L OCtsdzsHOIsj dz dz' 7 Istej |
ydmdzy, d §sttEbdsdd sifmise © d §tsilstej B dz,

130

=



dz0dzj MJ dzd 4 ftsCter Isd 2 dz© d3J Is O dzdzr d i d
ldzg Cstesdzdlsdyd M&dr ddzd ~ddBdud mMé&dms sy
i tod d3j dzj dzd W dz0d dzlz yh d = H tsHiust zI4f tslzlz 5 dzJJ t& Bizts
ftoso jMisd OdOdzdL odesmddiy' = © 1 Ctdscyyd ME
6], ftcdicsHtsBR tcOdzdzts 2 | ¢ 5 ¢ R jfeckes@dhzffftitc 2 Sy d v e
ftoj HdzsY dIs! Bjtesftcdwisdw s OCIszOdzdL Oydd
mMtse jtoh j dzMiso to Odzeds HtOCIsdSd tBtOh jddw M

] T otSH

] ftesdLotsHMIse j dzdzsdz ftetsygj MMy 1 0J
sBtOL ks Isfqfw Bdzr hdj twHEMizgs, i OHmEESSE, o Is

1 2 def Biter 6 BJddBdL Oydd ot HddSG
LHBSteso ! | yYyjdzse jJCO d Stz O0sh ks MmMtcjHEz
sBtcOh jdzds ) BGlsatsHOR o 1 totmMdedtemMEs?2 s

IdBddscOd duj MSd2 Myfdmse:
1. t Omy stew sy j dzd j 1 to Gioj (lOBdE WINS2BI@A] fcb. 5 Is

Zlso j to 4 dzd d 1 j e ydaw sB dzOMis j 2 i tod d3j 0z
Is j » dzfs cd?

2 . /\C;Hc;tssG)dzJ dzrn 2 LOCtsdz sIs 24 dvdzvw 199
f slstcj Bdzj dzgd v & .
3. AJHJtOM dz" 2 LOCBdz " [B ©GrtOdy GLtlzy
A
4 . AJHJtOd dzr 2 L OQdEH § B[ dzg @ dzq| ls O € ez ¢
ZOMmj dzj dzd w & sls 30 ROkl O API9

. AJHJjtOdz dz 2 LOGCBBdz ¢[B BrtOdzi NIO& BsMW
AY) (M dL digj dgj degdNI8Yr 1B)Is. 3 1. 12. 2005

6. AjHJjELOd d 2 L OC 22016 tNs 48628 . 1

¢ [ odaiMmjdedd duLd3jdaj ded?2 o ®lsHjdz dg" g L
ANJHiBOYdd e

THE DEVELOPMENT OF ENVIRONMENTAL DOCUMENTATION
ON WASTE MANAGEMENT IN ZAO "ELSI"

Popova Ekaterina, Korobenkova Alexandra Yurievna
Novosibirsk state technicélniversity, 630073, Russia,
Novosibirsk, Karl Marx Avenue, 20
Popova E. N., email: Jolanda_Fer@mail.ru
Korobenkova A. U., email:
Abstract
The article considers the problem of implementation of requirements for
environmental protection in waste treatmeémtZAO "ELSI Stalkonstruktsiya".
The research urgency is caused by changes of requirements of the legislation in the
field of environmental protection, including in terms of waste production and
consumption.
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ASSESSMENT OF EFFECTIVENESS OF PROTECTIVE ZEROING
TAKING INTO ACCOUNT
DISTANCES TO TRANSFORMER SUBSTATION

Popova Yulia Sergeyevhaundergraduate, ENBM61 group,
e-mail popovaulya95@mail.ru
Parakhin Anatoly Mikhaylovicht PhD in Technological Sciences,
associate professoe-mail paraxin@corp.nstu.ru
Novosibirsk state technicahiversity, 630073, Russia, Novosibirsk, Karl
Marx Ave., 20, ph. (913)0088-19

Abstract: In the conditions of expansion of use of electric energy problems of
ensuring electrical safety are of particular importance. Violations in reliabilities of
functionng of electroinstallations and a failure to provide of electrical safety lead to
death of people and animals.

In the Russian Federation networks with a glukhozazemlenny neutral in the
TN system in which the main measure of protection is protective zevoang
widely used.

Keywords: protective zeroing, transformer substation, automatic shutdown,
the introduction distributing device, the main grounding tire.

Research objective is increase in electrical safety of power objects, by
perfecting of their meand protection.
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ASSESSING STRUCTURALCONDITION OF SPLICE JOINT VIA
ULTRASONIC TESTING

Ryzhova Anna OlegovnfMa st er 6 s Degree student
Alekseeviclf, Ph.D., Associate Professor
' Tomsk Polytechnic University, 30 Lenina Avenue, Tomsk 634050
Russian Federation
%Siberian Transport University, 191 D. Kovalchuk Avenue, Novosibirsk
630049 Russian Federation
Ry z h o v @mal anfialodo@yandex.ru
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Abstract. The results of experimental studies of the -fweuency method
of ultrasonic inspection of welded joints of rails produced by electrocontact welding
by melting are presented. The techniqueymblication of one standard converter of
t y p e -5l0Kd@fdr sequential control at frequencies of 2.5 and 5.0 MHz has been
worked out. The influence of an acoustic contact, the type of the reflector and the
state of the bottom surface on the ratio of déineplitudes of the bottom signals at
two frequencies was studied. The results of inspection of welded rail joints are
given. Using the theory of single scattering of acoustic waves and experimental
data, a formula is obtained that relates the ratio of thplimude of the bottom
signals to the grain size.

Keywords: rails, ultrasonic testing, welding splices, structurescopy (methods
of structure inspection), grain size.
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THE ANALYSIS OF THE ORGANIZATION OF WORKING CONDITIONS
IN A POWER SYSTEM
Serebrova Olga Sergeevna, student; Udaltsov, Evgenie Medvedev, Cand. vet.
Sciences, associate Professor
Novosibirsk state technical University, 630073, Russ@josibirsk, Karl Marx
Avenue, 20
Serebrova, O. S., email: Olga.Serebrova.95@mail.ru
Udaltsov,E. A., email: ugodindgmail.com
Abstract

The article estimates the conditions of the occupational injuries and occupational
diseases in power in the Novosibirglgion and in Novosibirsk.
Key words: injury; accidents ; occupational diseases.

146



urs 621.3.051.025

Red[ (L1 oé v R Adsuvft L] 4t Lr1{uv)ftr{ut

sCtWwBddzO [ COIsjteddzO ¢PdzHtej J 8 d&ZO dBOG d Mis tc O
C.Is. dz. HBYJ dzls
1 sBoatsmMdedteMC d2 cetMizHOteMmise jdader 2 Isj mded yg f
G. | BotsMmdgse t@MLdzO ffftOtcs MO, 20.
g G tow B d dz@naif ekaperinaskryabina93@mail.ru
R dz¢ M ts 8 , gmailtkamchatkal234@rambler.ru

| —

s Ol tOMM&BElste ] dzo Gl kY 516 d
(1) d §sHfmbsOdyd?2 (1 u
- stG(D?dZJGB #4jojtO, o L @@z D i
d 9 mOBOtwseamMEitsds CtcOj,
[y 1| womhmdskt 20 feawe ! ydhndd ¢
5O, jd j¥O &jmsdsmsd, O kOCyj Mt
W OCkttese f tsSjQL OXs dzdudsiten Isdz@d stedsde! drs
ofdzj Hiso dj Gbddd?2 B' &t dO fj fMyc
dzf YsHlojteHddz ftoddydyf yYlsts ¢ d&tsdzdzg
sdz hjj Codduyjmkeots lCds yjdd2 ftd
B &®’ (sMudkOdz® o jtswIsdsils:! 9
sd2 d fHj Ok ofotH 5 1 W% jClkdsd

O —
&Ga
g0O8
S 11
-~ ot

q—.
s
8 Q—.
@ I
7 o0
. o

O

Fougae

000 "2TF"COg
ST OF g T

CEnno g ta o g "
S RS&Q,N'-"’) x

xR

fHzsp ®o ' j GlCds yjddy, msy
sBwOld & fjttjSerlsd2, oBLHL

0w T
s_q__

©]
Q—.
&
7}
§<
7 -
S o
w -

RELO EZHOtttse dBsdzded?2 o 1 [, mkzh jMise Iz j
SBtcOIsdz - fjtcg Cter Isd 2, ) tcjLizdz sOIs§ ¢
or MsC syoOmissilsdz n fJjtoj d&zOf tow 3 j ded 2, d dzj ®
ftcdotsHwhdj € lCdt yjdedwds otsLHEZNder = dzd
HdzWO2tsdzse ) o MsCdd3 Msfteslsdodzj ded j d3 ctolz
BB oL dzslsts?2, tjdzdSIlstseor j fjMyoOds j cGtelzdzlst
MisOlsdMmisd ¢ or AatsHO dL Mistctsw Md dztse tsG

stcOdMY ceBOssss, §s8C0L0d Ykt idhaEys d
stcOdef¥ stedBOlsstess “wodw jlsw d&jyodkSsotsy G
syYjtejH', ®iyodlsSsorj LOK SOddw oL dd S C

o' MsCsyoOmissisdzr = jtoj dz2Oftewy jdzed?2 fHted EZHC
sBtstczHso OdzdwY f sSHMSIOEAdYS § i B HiIEDOP v § Isimts
sBtcOLEZEMNdjMmMw o tjLiEzd O] EZHOtse s dzda
1] . v 0Cdd3 SBteOL 503 dzj 5B - BH d di3ts ftetsO
oL dzd Cdetso jdzgdw tsBtOIlsdzr » fitejCter Isd?2 (s
sy dzd Is! ¢ tots LSz fastftosias fipis@ dadfipzd d .

J H O dzdzts 2 MlsOls j tcOMMd3OIsted o O Ismw

147


mailto:ekaterina.skryabina.93@mail.ru
mailto:kamchatka1234@rambler.ru

f stedzsmis! otsLHEZhMdE » dddd?2. RrRMMdzj H
}2,0 8,z cOMYf sdztsy § dzdets?2 dzO Isj et ssted
9 MOB Ot MC sdf IS O] dzpd® §tislds sH [dzv 2
s OolstsdzsRizsd SStlzde ] .

dL WOCkttetse oddwehdd d&O ctotsl
d d20 Cthttetsd3 tOMmMf sdztsy j O 1| .

o O tsils € dz¥ yj dzd 2 tsls toj dz j WO dzC
c|l BV dzc Of Ztce Tlsgtoc@®@@éz. 1 tcddev Ists fyd
tcOMYf sdzsy jdedz" | d2O0O o'f Misls] HBdzydz" Btsdz! hj
B ydets dzgj L d2Oj 3, COC HOdzdzOW S tstcO® tcC
2O o jthddsj ctste’ . Clsts Lisedi Odinzie?] la, O atfdtdmg jdsis
Yylsts dzOdBtsdzr M jj SCtsdzdyj Mise s kHDOIsdee QHYOZ td &f
ftodh dztsfp! dzO o' Mslsr 97 d3jlbtetse d 110 djls
120 djltetsea. ¢ dOdBtsdz hjj Ctsdzdyj mMsets Lkt
420 dzd dzcPdfizCdsyjtick Odzeé dzO@ o' Mslst 568 d 627

9" MslsOGRF 790 k. vts j Mmis: OdzOdzdL © daj o'

tsls € dz¥ yJ dzd 2 sls or Mslsr f 4 s dzj sB RS
WOCIktster, dzOftcddzj tc, Isdffr ctkzdzlsO.

10 tdfizdSj 1 1 gOudiply Oo dzP ez fry dHagsCipls
tsls € dzt ygj ded 2 tsls Isd{f O Gtolzdzls O. 1 Od3d wd dzts

slsCdzt yjdzd?2 LOtcjecdmstedictso Odes dz0 s stcOn
Glokzdzlstso . 1tod 1y dg3td qz® o b § ts HedgWIs' € Istsdz! € ts
fteslswy j dzdzsisd dzqdpdudodel P dzecbdp@edtdsr f v OC d d
MH j dzOIs 9" 9 SH, Yybsts fftstr, zMmls Odzts 0 dzj dzdz
Btsdz: hlze o jtotsWisdatsMmis! Hdzw o tsL dagd C detso j dzed W

10 43%

-
N

19 %
57%

OTKINOYEHW, WT

OTKINOYEHW, WT

81 %

KonuyecTBo
o N A O @
KonuyecTBo
o N b OO © O

Topdh necok Top necok

~ v &

U U

tdfm. 1 1 O0oadMmMddsMmils: Cdzdyj Mlso O tsilsC dz¥ y
Cl cH kg sotsectsHdgvweée, B) I [il2200FLktce)

14 Bdajd o903dr B3 Stedlsjtedjd, BYtejH]d

W dzW j Isfyw mMtsf tetslsd o dzj dzad v st ste, Isj d3 Btsd

mMefteslsdo dzj dzedd ctelz dzls O, fr]isﬁtGBISC{SdZJdZdJ ts 1

17 dz offjtrts) dz OdzOdzdL G tsilsts 2 thdetso Odz dzO C
148



f tcsB W G dtcdzwW dzH T JLsdzV Issteso , f toj HdztsY J dad
sfste By jd3 tsyj dzd s o jleBYW Isdzts s - o tsL dzd €
LOoadmMddismMisd tsls dr L dzOyj dzd 2 .

1 disfmtcj Hilse j dedesR tcPlEdeyd dethj toj St Isd2 W
ddif zdz? MO  jtoj dz2Of oWy jdedWw dzO@ G tstcy . [ iyd
tcjor" hOls! 1 dzj Slstedyj MSzs f osydzetsmls ! ¢ dte
BicOIsdets] fJjtj Cter Isd g . 17 dz ftesdLeo jHjdz toC
tcdsls@ster » ftosdmMrtsHYIS BtOIdz j f jtoj Ster s
fstcr . it OMmMuyj b fsdLetsHddnw f(t Wstcdkzdj
dtcdzW dzH ' dLsdzwIststese (1) d or Oy jded® Hd
2) Coltes] EZydlsmr 9 0 s Iddmidzf dzdf p das®)sj d3dg

~Q @ =

Npn G2 T T T3 (1)

¢ HUp fjito ts dfn jsS z dzi dzOY S OwOSIjtedmisdS O ¢dt
lyiH 2 2@ G dtece™ dgn' dLBEY sstese,
Uiotej g™, oS,

N0 YO YU YeU Ned 00 @

GHJY U i MtsmisOo dzw s h Ow | 9" L 9o OdzdzO" ff OH
Mesfteslsdodzj dzdd L OL J d3dzj ded v ;

Yas U | BOG dzd s dzOW  fsflsOo dzw s h OW  qdgH kS ks
ColEOY MBLHOjMY ksCtd o Sfttj d LS

VUit dj Clsted yj M Ov MmsfisOo dzv & h Pued o dzH Lz

Y U1 dzOf tewy jdzd j, ddzHESIsdtetse Odzdatsj dzO

0 « TteOBBYI] dOfWyjddd Mild o BB dz

1 d20v wOmMftejHjdzjdedd {Isdm Stedo'" s B (
ss¢d fted SCSlter a ftosdmMosHdls fjtej Ctor Isdj

s0Cddz BBKOL ts9, By dzts sftej HJ dzd Is [
fjtod Ster Isdw H dzw dz¢ B 52 oL HEN dats 2 dzd dzd d
o jtotsWisdatsfls oL dzd Cdztseo j dzdWv tBtOISd = 4
cutceldptcC Odzée M 100 s 200 ®wisttckz. O 6t
Cslstster m» 9 J oW Isdztsmls oL dzd S dztso j dzd W 5B te(
50 %, IsO¢ Y J gz 6 Ismw i ster M Mftlsdo dz

9 J oW Isdzs s sBteOsdzse s f jtoj Ctor IsdWw HisMIs
f s5COLOdRO o jtesWIsdztsfls H dzv | sasjfdstEsls d o dzj da
mMemMisQe dzw 6 h Ow 24  %.

149



100

5
2o 200 [
5T 80 76 [
5
ﬁg 60 5 ;
%]
£ [ A /\/\ N 1
go 20 ,\ [ ]
Qo / VA V V ' VU VU
;ﬁ 0
ﬁ 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200
- 1 BBjte Yt

—] jesvwisdshls: tjOd d& & Nsfeslsde dj dd?
l jeswisdsmls! ktejBkjdses s } v fefteslsd

tdMm. 2 | jtesWisdsmls! oL ddS deso j dzd ISt
Cdtodzv dzgi’ JL B stiese dzO-Chsyj Gf§ OGdge  Ifif 120D0
s stelz

vO0Cdds tBtOLBA BFrdZz fttseojJHjd O0dzOdzd.
CloBL Bzl Stodztsthyds zdd [Is,Ols 9 CSlststetsets 9" W o dzj
CkdzZs©O d M tsilsdoe dzj dzd J L OL J oBdz ded v s 5
Cesdzdyj Mlsets IsC dzs yJ dzd 2 . dkzHdIs! s o dzd W dz

ftocjyHjote] d3gj dedats, HdzW 1 Istsets dzgj 5B SHAEJBES ft
Ctedilsjtedd Clstster j Bclzls sCOL" 90IsH o
tcOMYtcjHjdzj dzdW o jtotswisdesMmisd tsBtOL 59 Odad W
Besdzdzdd o tftsttkz, Ctlktter 2 fsCOLr 90jls, yls
ZO Ctlttcr n oL @Ity dets oL dzd8 dizkse j dzthy] GG
stcjBlZj IS sznlsOdz,lsanf Mtecj HMlse LOMNdIsr . 16 d
sfstcr, dO C(tbkttern o MsCOWw 9o jtesWIsdztsls

d EMlsOdsodls! dzjseBRisHdBEzY L OMNdlsk.

ldedzdtsctcOWdyd MEd2 Mfdmse:

1. lwsBdzj 3 Ctos? szdzisClddsthis ftc fzad @dd d
cO2ts5dzOr stcO2dzgjets vjojtc® / SH.¢. [ Ooattse,
l.¢. [ BOd [.¢. wStwBddO, 1.1 . 1ter Cddz
1 Jej HOYO d wOmMftejHJi® dzdj. 2016. -~ 3. d

2. (dOdzdL W OC Iststetsa s kzdf drdevilasdsd de@&Lali iz h
L dzj Slstesf jtoJHOY / 1.C. RAEENPtSO, w.[. sttt
| Bd3Odz, (. ¢ wStewvBddzO. [/ / 183 0b7 i M2
52-60.

150



RESEARCH OF FACTORS OF LIGHTNING -SURGE PROOFING OF AIR-
LINES

Skryabina E. A. Graduate student, 1|
ekaterina.skryabina.93@mail.ru
llyushov N.Y. Ph.D. (Engineering), Associate Professor, email:
kamchatkal234@rambler.ru
Novosibirsk State Technical University, 20, Prospekt K. Marksa, Novosibirsk,
630073, Russia

Abstract. In article lightningsurge proofing of ailines of an electricity
transmission ahsubstations of 110 kV and 220 kV in the region of the Far North,
in permafrost zones, on the basis of data of JSC Tyumenenergo and in Khabarovsk
Krai, on the basis of data of the Khabarovsk PMES is considered. Hioeair
communication of number of starshutdowns with properties of a soil, a land
relief, and also resistance of grounding of support is considered. The analysis of
these factors showed that the greatest number of shutdowns ofiae aiving to
|l i ght ni ngbdbs was o0 ntheanayysisrohgights did not.confirm t o
the principle that "the lightning strikes in the highest point" as the larger number of
shutdowns are the share of average heights. For each support, the probability of
emergence of the i nuntedasddrew & @mcluseopgni ng o s
effectiveness of installation of the available means of protection.

Keywords: lightning outage, resistance of support, probability of the inverse
over |l appi ngos-surgapraofing.ne, | i ghtning
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THE ANALYSIS OF NOISE NEAR MOTORWAY
Tuz Alexandra Sergeevna, Master's degitadent; Parakhin Anatoly
Mikhailovich, Ph.D., Associate Professor
Novosibirsk State Technical University, 630073, Russia, Novosibirsk,
pr. Karla Marksa, 20, tel. (913) 0@H3-19
Tuz A.S..emailiskandar.mel@gmail.com
Parakhin A.M., email paraxin@corp.nstu.ru
Abstract

Relevance of this work is caused by the fact that recently our planet faced
such big problem as automobilization. The equipment of the population by cars
grows daily. The share of volume of a transport cargo transgoriatreases.

Owing to what, in the city the noise situation worsens. In this paper calculations of
the noise level created by cars and cargo transport were carried out.

For the calculation was chosen motorway in the city of Novosibirsk on the
street Nemiovich-Danchenko, the length of the selected section of the motorway
are 200 meters away.

Keywords

Noise; safety; transport; motorway; harmful factors.
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THE METHOD OF CALCULATING THE SAFE FILLING LEVELS
OF TANKS WITH OIL PRODUCTS.

Tynybayeva Anar Kayratovna, Studemynybaeva_anara@mail.ru
llyushov Nikolay YakovlevichPh.D. (Engineering), Associate Professor
kamchatkal234@rambler.ru
Novosibirsk State Technical University, Prospekt Karla Marksa, 20,
Novosibirsk, 630073, Russia

Abstract

The article provides a method of dabéning the minimum amount of
flammable vapors in the tank, which upon ignition possible explosion of a nearby
oil storage tank located at a regulated distance.

Keywords: storage of petroleum products; fireball; tanks for oil storage; the
filling volume ofthe reservoirs; diameter of the fireball.
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DEVELOPMENT OF AN ALGORITHM AND A PROGRAM FOR THE PC
THAT ALLOW YOU TO EVALUATE THE GROUNDING PARAMETERS

Utkin Anton Vitalievich, Student,antoxa_95@list.ru
Nagornov Nikita Sergeevichstudent,Neoron95@gmail.com
Indeekeyev Dmitry YurievichStudent,Le.li4@ya.ru
Aseev @orgiy Evgenevich, Ph.D. (Engineering), Associate Professor,
agebtnstu@gmail.com

Abstract

The main means of protection in electrical installations are earthing devices,
therefore, the quality of design and operation control of grounding devices is very
important. The algorithm and the program for the PC were developed, which allow
to simulate kectric fields in the ground in emergency modes and to evaluate the
parameters of the grounding devices.

Keywords: Earthing device, potential, resistance, Touch voltage, algorithm,
program.
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STUDY OF IONS AND ELECTRONS DISTRIBUTION IM FLAME
Khudyakova Yu.l., student, emakhudyakova.yuliya.95@mail.ru
llyushov N. Ya.Ph.D. (Engineeringgmail: kamchatkal234@rambler.ru
Novosibirsk state technical university, 630073, Russia, NovositKiesk Marks
Ave., 20, ph. (913)0088-19

Today there is a fundamentally new method of extinguish open flames
consists in impact on a flame of strong electric able to stop the burning process. It
needs to have a more complete picture of the flame propemidsprocesses
occurring during combustion to use this method more effectively. One of such
properties is uneven distribution of free ions and electrons in a flame: that is positive
and negative charges hold certain positions in a flame profile. Thisisvddvoted
to explanation how the space charges distribute.

The research has been performed experimentally. As a result of the
experiment the following conclusions have been ddme zone of reaction and an
external cone are characterized by mainly pasitharge, and an internal conley
negative charge.

Keywords firefighting, flame, positive and negative charges, charge
distribution.
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A SYSTEM OF ACTIVE PROTECTION AGAINST MAGNETIC
FIELDS

Chuprina Nikolay Nikolaevich, Studenghuprina.nn@yandex.ru
KorobeynikovSergey Mironovich,Dr. Sc. (PhysMath.), Professor
korobeynikov@corp.nstu.ru
Novosibirsk State Technical University, Prospekt Karla Marksa, 20,
Novosibirsk, 630073, Russia

Abstract

The problem of ensuring human safety in the conditions production and non
production effects of electromagnefields is actual because of their possibility
adverse influence on human health. The use of protection methods focused on
passive shielding is not always appropriate. This paper presents functional block
diagrams of active protection devices against végialagnetic fields of industrial
frequency and constant magnetic fields.

Keywords: magnetic field; ways of protection; active protection; safety;
shielding.
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INCREASE IN SAFETY OF OPERATION OF ELECTRIC
EQUIPMENT

Sheshlyannikov Albert Andrevich, Studergheshlyannikov1995@mail.ru
Aseev Georgiy EvgenevicRh.D. (Engineering), Associate Professor
agebtnstu@gmail.com
Novosibirsk State Technical University, Prospekt Karla Marksa, 20,
Novosibirsk, 630073, Russia

Abstract

Reinforced concrete poles of power lines are corroded sometimes. This causes
economic damage and threatens the safety of service personnel. The laboratory
experiment using samples with artificial defects is planned for evaluate the various
methods ofliagnosing reinforced concrete poles.

Keywords: concrete poles; corrosion; protective layer of concrete; defect;
crack.
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LEMmyjedd3j dalsy ; _ _ _ _ _
ti ( d3d3tsd|'zJQ/tS<diz)uJ dzls tc O it W 4 Gzl tfzj tcd d3 dzls
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rsdzs %jdsdzO, fjtjihjuhjcts B, dajEsst cjonm
f sdzdzsmls ' & € o ffzifdzdzteCen s Is o Ocdzd 5 W st

bi () =@4,lidistee. ) * 100/ 4, 12
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bi ( %) Hisdzw W j desdzO ff sdzdesfglf’ f ®BC dgfmdzj d
LEMY j tod d3d dzls d ;
4,1 (Te f tgyr SH dzts § C sdzd y jzfiglsn) o ts HEDB M jo dsts
LEMY jted d&3j dels O ;
Ciswe (Tdytsdz)] o) Odzd §j tstec Odediyds ME Sigts] tzd digji d

l Sy dedz | tiLbd 5O ftjHMlsOs dzj
v OB dzd- Y @ dBf yddzr SBdeyd dzlsteOyd?2:deltoe Odzd yd M¢

W detstEizDs esd H e ts - datf dffentsio J H j ded W L S MY j ted d3
dlsjfjdz ftojoteOn jdzgdw W JjdzsdzO o tOL dzd y

mi( %) , HBdd ¥jdtdo, f sdzdzfsfy ) SCdf
1 BRI 6 |Hswe| A dafS|te 3 Mi (%) bi(%)T HSC
1ICMf jte e/ dBB3dBsdzicJHistSA|GJHsSA (dilsj tf j dz'|W | dzts d&zO
BRsdz /| Bisd /[ (ftej 9O tsdzdzts iyl
WJ dzesdzO |ts€ d Mdzd ¢
tcOL dzd ydH s 4 [2f
s¢ dfmdzj d
W s te d3”
"1 4,5%) | 3,38 0,33 4,41 93,6 0
-2 3,1 [30,11 1,82 3,28 43,4 24
-3 3,6 |27,92 16,57 4,95 47,5 12

*) ©OMasyHjdd] SMYjtdd] ds@Qez dafs 5§ Gy Jlsdtazds
dL Stdzdyd Mlse O, ojHJjddscts 8 tLOMsatste W j dzsdzO 4,
o HBICBHO MisOBddzdL Jteckz¥ h dr HtBOotsC ( dzOff tod d3j to,
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PHYSICO-CHEMICAL CLEARING OF SEWAGE WATER POLLUTED BY
PHENOL. RESEARCH ON MODEL SOLUTIONS
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Abstract In work on model solutions, the effectiveness of the combined effect of
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radiation during the oxidation of phenol was investigated for the purpose of
purification from this pollutantThe features of each of the reagents investigated are
revealed.
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OPTIMIZATION OF CATALYST COMPOSITION AND REACTION
CONDITIONS FOR OXIDATIVE COUPLING OF METHANE IN ORDER
TO INCREASE UTILIZATION EFFICIENCY OF NONRENEWABLE

NATURAL RESOURCES

Vasilev Sergei Danilovich?, Master 6s Degree student
Vladimirovich *, Junior researcher; Matus Ekaterina Vladimirovng Scientific
associate, Ph.D. (Chemistry): Ismagilov llyas ZinferovithScientific associate,
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! Boreskov Institute of Catalysis SB RAS, 630090, Russia, Novosibirsk,
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pr. Karla Marksa, 2Qgl. +7-905930-54-45
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Abstract

Oxidative coupling of methane (OCM) is one of the perspective catalytic
processes for the production of ethane and ethylene from natural and associated
petroleum gas. In this work, OCM catalysts-Ma-W/SiO, have been synthesized
with cationic and anionic modifying additives, after which their catalytic activity
and physicochemical properties have been studied. The activity of optimal catalyst
1.6%Na2%Mn-3.1%W-2%La/SiQ was further tested at longer reactidarations
(reaching 57% conversion of GMith 22% summary yield of C2 products after 25
h), and the following reaction conditions were optimized: pretreatmentii® = 1
: 2, 700C, 1 h), temperature (880) , space velagiOyCH,117
molar ratio (1 : 2). Besides, the comparative study of model samples of the optimal
catalyst was conducted.
Keywords: oxidative coupling of methane; Ndn-W/SiO, catalysts; cationic and
anionic modifying additives; catalytic activity; physicochemicathmoels.
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INVESTIGATION OF CATALYTIC ACTIVITY OF BINARY  -OXIDE
SYSTEMS IN REACTIONS OF ENVIRONMENTALLY SAFE NITROGEN
OF AROMOTIC COMPOUNDS

Gabova Natalia Evgenevrig, the student;
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Annotation:

The present paper is dedicated to the development of a method for the production of
nitroaromatic compounds using solid acid catalysts, as an alternative to industrial
nitration, based on a mixture cbncentrated acids. The influence of key parameters
of the nitration process (temperature, reagent flow rate, nitrating agent concentration
etc.) on the conversion of the initial substrate, the degree of decomposition of nitric
acid and the quantity of reling oxygenates was studied. Several of the most
promising process catalysts were tested in identical conditions: /8D
GaQ/SiO,; SNQ/SIO,; WO,/SIO,; ZrO,/SiO;,

Keywords:

Nitration of benzene, solid acids, heterogeneous catalysis, green chemistry
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ASSESSMENT OF THE ENVIRONMENTAL IMPACT OF THE
TECHNOLOGICAL LINE FOR PRODUCTION OF PIPES FROM
POLYETHYLENE OF LOW PRESSURE

Gotfrid Ludmila Gennadievi®
e-mail grushakova@inbox.ru
Novosibirsk state technical University, 630073, Russia, Novosibirsk, Karl Marx
Avenue, 20

Abstract

In Russia the system of environmental assessment envisaged by the Federal
law "About environmental protection” and includes the assessment of planned
economic and other activities on the environment and environmental assessment
documentation supporting the proposed activity. All this is necessary to determine
possible adverse impacts, emvimental impact assessment, taking account of
public opinion, development of measures to reduce and prevent impacts.
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Abstract

This material provides an analysis of the Russian government's order No.
1082r of June 2, 2016 "On the approval of the plan for the main activities for the
Year of the Ecology in 2017 in thRussian Federation,” which reflects the
environmental problems and initiatives of individual subjects of the Russian
Federation to address these problems, In particular the Novosibirsk Region.
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DEVELOPMENT OF THE TECQNIC OF CALCULATION OF
AVIATION EMISSIONS IN THE AREA OF THE AIRPORT

Ignatov Alexander Sergeevichstudent, email allex-ign@yandex.ru
Korotaeva Tatiana Alexandrovna, Doctor of Science (Phys.&Math), associate
professor, senior researcher, professonmail korta@itam.nsc.ru
Turchinovich Anna Olegovna Ph.D. (Engineering), assotegprofessor,
e-mail golubevaa@ngs.ru
'Novosibirsk state technical university, 20, Karl Marx Av., Novosibirsk,
630073, Russitel. (913)75184-14
’Siberian Branch of Russian Academy of Scieldhdstianovich instituteof
Theoretical and Applied Mechanics, 4/1, Institutskaya St., Novosibirsk,
630090, Russia
Abstract
Methods of determination of level of concentration of the pollutants received
from aircrafts in use are considered in work. Theaal analysis of applicability of
methods is carried out. Is proved need of improvement of methods. Approach which

will allow to consider influences on the nature of distribution of pollution of thermal
stratification of the atmosphere on which the caedfit of turbulent diffusion
depends is offered. Use of dependences of coefficients of turbulent diffusion on a

number of factors will allow to increase reliability of calculations for determination

of level of pollution.

Keywords
Aircraft; dispersion of @ emissions in the atmosphere; diffusion coefficient.
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COMPARATIVE ANALYSIS OF POLYMER COMPOSITES BASED
ON POLYURETHANES AND MODIFIERS, OBTAINED BY DIFFERENT
METHODS
'FedosihinaLyubos™ Olegovnastudent
'KadimovaAnna Vladimirovna, Ph.D. student,
L2GorbunovFedor Konstantinovich, Ph.D. (Engineering),
L2Poluboyarowladimir Aleksandrovich, D.Sc. (Chemical)
"Novosibirsk State Technical University, Russia, 630073, Novosibirsk Nkant
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?|nstitute of solid state chemistry and mechanochemistry of the Siberian branch of
the Russian academy of sciences, Russia, 630128, Novosibirsk, Kutateladze str, 18
e-mail: f.gorbunov@corp.nstu.ru
Abstract
In the present study a comparisah polymer composites by injection
molding of polyurethane and ceramic nanoparticles corundum and silicon carbide
obtained by different methods have been made. Also the range of modification
(0,001; 0,0015; 0,005; 0,01; 0,05; 0,1 mass. %) installed atetitat intermediate
ranges the dependence of physitelchanical properties of polymer composites the
degree of dispersion and concentration have been extended.
Keywords: modification, nanedispersed particles, polyurethane, polymer,
grain size, synthesis.
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INVESTIGATION OF PHYSICAL AND MECHANICAL
PROPERTIES OF FLY ASH CERAMIC WITH NANOPARTICLES
SI02 AS FUNCTIONAL ADDITION

Kal neuPodYrAduat,emaniukl@gpmai | . com

NemuschenkenliBogA .umaeare muschenko@cor p. n:

Lari ckiDmn S¥¢.iV.(,Eng)yma i drrdfcehks mr@cor p. nst

Novosi birsk State Technical Uni vers
630073 Russi a

Abstract

For investigation the impact of naistzed additive SiQon ceramics products
properties consists of fly ash (FA) of thermal power stations (TPS 3), ground waste
glass (GWG) and clay (bentonite) was carry out research of physical and
mechanical properties of obtained samples. During to experiments was detiermine
bending strength, unconfined compressive strength (UCS), water absorption, deep
abrasion, frost resistance and acid resistance of experimental samples. As a result,
the best formulations of ceramic tiles that meet the requirements of GOSTs have
been idetified, as well as having increased frost resistance, compressive strength,
as compared to samples from natural raw materials. The positive effect of
nanoadditives on the physical and mechanical samples properties was found.

The innovation of the inventias used in a ratio of components as well as the
introduction of the powder. The process of experimental specimens obtaining is
similar to a classic ceramic tile technology.

Keywords

fly ash ceramics; slag waste; fly ash; glass; nanopowder silicium djoxide
ceramic tile; ground waste glass.
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Abstract

Dehydrogenation of hydrocarbons is one of the alternative approachbtain the
industrially important monomers. In accordance with strong thermodynamic
limitations of this process, a search for methods of efficiency improvement is of
special importance. In present work, tammponent oxide systems based on MgO
were syntlesized using sajel technique. Resulted oxide and intermediate xerogel
samples were studied by a set of physicochemical methods. It was shown that
starting from second cycle of oxidatioeduction the oxide system begins to work

in a steadystate mode, aepting the hydrogen at the same temperature range.
Variation of qualitative and quantitative composition of {t@amponent oxide
system allows one to accept hydrogen at conditions of hydrocarbon
dehydrogenation, thus significantly improving the yield oféa monomers.

Keywords Hydrocarbons; Dehydrogenation; Hydrogen acceptors; Magnesium
oxide; Sol gel synthesis
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USE OF TECHNOGENIC WASTE FOR CREATION OF SCREENS
ON PROTECTION OF SOILS AGAINST OIL SPILLS

Kochegarova Ksenia Vladimirovnatudent, email: feuerfuchs@list.ru
Lari chki n VI adDOr.8ciTech\Varofgssorr ovi ¢ h
e-mail: larichkin@corp.nstu.ru
Larichkina Natalyalllarionovna, Ph.D,associate professor
larichkina@corp.nstu.ru
Novosibirsk State Technical University, department of engineering
environmental problems
Karl Marx Ave., 20, Novosibirsk, 630073 Russia ph. +7 (383)3381
Abstract
At production and transportations of oil there is an oil spill on a surface that
leads to pollution of soils and a surface water. For the purpose of prevention of hit
of oil in natural geospheres in work on the basis of technogenic waste: ashes
ablation, woodsawdust and natural materiabentonite, the effective and economic
filter has been developed. On the one hand he allows to reduce the speed of
penetration of light crude into soil by 7 times, and oil of average density by 13
times. On the other hand, eusof technogenic waste considerably reduces
technogenic load of an earth lithosphere, reduces the number of the fertile lands
occupied under tailings dams of this waste and reduces risk of pollution of ground
waters.
Keywords
Light and heavy crude, oil d[3, environmental protection, ecology, soil,
filter, technogenic waste, ashes ablation, wood sawdust, bentonite, oil penetration
speed.
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